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EXECUTIVE SUMMARY

The Bonneville Power Administration provided funding under contract number DE-BI79-
90BP12073 to collect baseline data on river otters to assist in developing mitigation
implementation plans for river otters percent to the Northwest Power Planning Council’s
Columbia River Basin Fish and Wildlife Program, sections 1003 (b) (2) and (3).
Distribution, movements, habitat use, and diets of river otters were investigated in the
Clearwater River within the Nez Perce Indian Reservation from 1991-1992.

Distribution of river otters was assessed using three different methods. A mail survey was
distributed to initially assimilate the collective, common knowledge of otter habitats and
populations in the drainage. In addition, an intensive survey for otter sign along the entire
length of the mainstem Clearwater River and the lower 5 km of tributary streams, within the
study area, was conducted to acquire more specific information on distribution of otters in the
study area. Findly, river otter latrine site surveys were conducted throughout the duration of
the project to monitor seasonal changes in otter distribution in the study area.

Information we gathered suggested river otters were found uniformly throughout the drainage
including the study area, with population centers occurring along the main rivers (Clear-water,
Lochsa, and Selway), the upper South Fork Clearwater drainage including Red River, Lol0
Creed drainage, and the Potlatch River. Of 67 questionnaires 26 respondents supplied 40
reports regarding information on otter habitat conditions and population status for 18 different
reaches, and 70 reports of sightings of otters or their sign in the Clear-water River drainage.
Questionnaire participants indicated good otter habitat existed throughout the drainage. Otters
were considered common residents with stable or increasing populations found throughout
the drainage. Reports of otter sightings were received from all three rivers and larger
tributaries in the drainage. A search of 256 km of shoreline documented sign of river otters
throughout the study area including 50 latrine sites. Latrine sites were distributed throughout
the study area and more than 78% of sites remained active during al seasons of the year.

Home range length and consecutive-day movements of river otters were evaluated using radio
location data collected from instrumented animals. Home range length was estimated for
each instrumented otter by measuring the length (km) of river and tributaries encompassed
within the furthest downstream and upstream locations. Mean consecutive-day movements
were estimated for each instrumented otter by averaging straightline distances moved between
al consecutive daily locations.

Male otters in the Clearwater River moved extensively, while female otters tended to limit
their movements to small sections of the river. Male otters maintained larger home ranges
and moved greater daily distances than females during al seasons of the year. Mean home
range length for male otters was 106.3 km, compared to 25.5 km for females. Mean
consecutive-day movement for males was 11.6 km, compared to 2.0 km for females. Home
range lengths of male and female otters showed little seasonal variation. A trend toward
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larger spring and summer home range lengths, compared to fall and winter, was observed for
male otters. Home range lengths tended to be smaller in winter and spring than summer and
fall for female otters. Increased movements observed for males during the spring and
summer probably was related to adult males seeking breeding females. Minimum spring and
maximum fall movements observed for adult female otters was probably related to those
females being tied closely to the natal den area during early pup rearing, and increasing their
movements as the pups developed through summer and fall. River otters in the Clearwater
River exhibited extensive inter- and intrasexual home range overlap.

Our results suggested the Clearwater River within the Reservation boundaries does not
encompass an entire population of otters. Although the study area appears to support a core
number of breeding otters, it is evident there is substantial interchange among other
population centers within the drainage. Movements of instrumented otters strongly suggested
regular interchange between otters in the Clearwater River with otters in the Selway and
Lochsa Rivers, and the upper tributaries of Lo10 Creek and the Potlatch River. Although
instrumented otters rarely ventured into the South Fork of the Clearwater, we suspected there
was some interchange between otters in the Clearwater River and otters in the South Fork and
its tributaries, particularly Red River.

In assessing habitat use of the Cleat-water River by river otters, we: 1) characterized available
river otter habitats, 2) characterized den sites used by otters, 3) characterized latrine sites
used by otters, and 4) determined selection of available habitats by otters in the study area.
Shorelines along the Clearwater River are dominated by rocky substrates. Over 70% of
shoreline substrates are composed of either gravel and cobbles (36%) or riprap (35%). Sandy
or organic soil substrates compose only 5% of the shoreline. Generally, sparse or unvegetated
habitat categories accounted for approximately 75% while dense habitat categories accounted
for only 25% of all bank vegetation. Although 63% of all vegetation along the Clearwater
River had tree overstories, about half were scattered trees and over 69% supported sparse
understories. Shrub overstories accounted for most of the remainder of the vegetation along
the river with sparse shrub overstories predominating (87%).

Instrumented river otters used 124 different dens during the course of the study. River otters
in the Cleat-water River used more (63%) rock cavities than any other den type. Railroad
(24.2%) and highway (19.4%) riprap, natural rock (19.4%), and vegetation (12.9%) were the
most common den types. The most common bank substrate and vegetation associated with
otter den sites were unvegetated and sparse shrub overstory with sparse herbaceous understory
vegetation categories associated with large highway and railroad riprap substrate types.

Most latrine sites were located in eddies (66%) along either convex (52%) or straight (26%)
shorelines of either mainstem (n = 36) or side channel slough (n = 10) habitats of the
Clearwater River. Haul-outs to latrine sites were mostly shallow (< 50 cm) with flat contours
below the waterline (64%) and either shallow sloping (50%) or steep sloping (28%) banks.
Sign of beaver activity was observed at over 60% of documented latrine sites. More than
half (58%) of documented latrine sites were located in either sand or large riprap bank

Xiv



substrates. Otter latrine sites were associated with a variety of vegetation categories; the two
most frequent were sparse shrub overstory with sparse herb understory and unvegetated.
Bank vegetation at latrine site located on sandy substrates was mostly (77%) either dense
shrub or dense herbaceous. Latrine sites located on rocky substrates were mostly (75%)
associated with either no or sparse vegetation. Hiding cover was low at all latrine sites
regardless of bank substrate or vegetation. Visibility at 1.5 m from latrine sites was greater
than 50% at 82% of the sites. Visibility at 4.5 m from latrine sites was greater than 75% at
74% of the sites.

Our assessment of habitat use by river otters in the Clearwater River suggested otters chose
denning and latrine sites based on the suitability of bank substrates more than other habitat
parameters. Of the four most common substrates comprising 86% of all available substrates,
gravel and cobble were avoided and natural rock and large riprap were preferred. Although
sand occurs infrequently in the study area, it was used greater than expected. Use of bank
vegetation was variable and no patterns were discernable. For al otters combined, 1 1 of 17
bank vegetation categories were used significantly more or significantly less than expected.
Of the 20 different bank vegetation categories, 57% of al radio locations of otters were in
only two categories. scattered tree overstory with sparse shrub understory and sparse shrub
overstory with sparse herb understory. These two vegetation categories were also the two
most abundant vegetation category and both were used greater than expected.

River otter scat was collected during radiotracking efforts and monthly latrine site surveys
from January - December 1992. Diet composition of river otters was determined by
identifying all prey remains found in collected scat. The relative proportion each prey item
contributed to the overall diet was determined by the frequency each item was found across
all samples. Fish. invertebrate, bird, and mammal prey remains were identified. Fish
comprised 79% of all identified prey items. Crayfish was the only invertebrate identified and
also comprised a substantial (20%) proportion of the sample. Birds (0.4%) and mammals
(0.06%) were considered infrequent prey items of otters in the Cleat-water drainage.

When considering only identified fish families, catostomids were most frequently recorded
comprising 42% of all identified fish species. Samonidae was the next most frequently
recorded fish family, comprising 27% of identified fish prey remains. Cottidae (13%),
Cyprinidae (10%), and Centrarchidae (8%) were recorded less frequently. Although crayfish
were observed in only 24% of the scats sampled, they ranked second in frequency of
occurrence behind suckers (33%) with salmonids comprising the third most frequent (21%)
prey item, when considering proportions of fish and crayfish in the sample.

diets of otters foraging in the Potlatch River differed from those foraging in the Clear-water
River. and seasonal changes in diets occurred for otters foraging in both rivers.

XV



Shoreline habitats along the mainstem Clearwater River are characterized by long reaches of
non-habitat punctuated by isolated pockets of otter habitat. These “insular habitats’ may be
vital in maintaining otter numbers in the study area as otters keyed in on these areas for
foraging, denning, grooming, and pup rearing. Insular habitats occurred where bank
substrates were suitable for denning sites. Otters in the Clearwater River chose den sites
based on the suitability of bank substrates, more than any other habitat variable measured
during this study. The availability of suitable bank substrates may be an important habitat
consideration in limiting the number of otter den site in the study area. The two suitable
bank substrates used for denning by otters in the study area were rock and organic. Although
most (88.4%) shorelines were rocky, only approximately 16% of the study area contained
suitable rock substrates for otter den sites. Organic bank substrates occurred in only 5% of
available shoreline the study area.

Large tributaries are important habitats for otters in providing year-round habitat, movement
corridors for maintaining interchange between other sub-populations in the drainage, and
important natal den and pup rearing habitats. Although small tributaries in the study area
received very little year-round use by otters, they may be used for natal den areas by femae
otters during the breeding season.

The study outlined recommendations to help guide development of mitigation implementation
plans for riparian habitats in the Clearwater River corridor. Based on the findings of this
study, we identified and prioritized sections of the Clearwater River within the study area,
that if protected or enhanced would provide optimal benefit to otters: We also outlined
habitat improvement alternatives which could by used to enhance otter habitats. The
Recommended priority for selecting waterways for mitigation measures was tributary streams,
side channel and backwater sloughs, mainstem river, and island habitats.
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INTRODUCTION

HISTORY AND BACKGROUND

Since the construction of the Bonneville Dam in 1938, the
construction and operations of hydroelectric power production
facilities in the Colunbia River Basin have had profound inpacts
on fish and wildlife resources. In 1980 Congress directed that
nmeasures to protect, mtigate, and enhance fish & wildlife

popul ati ons and habitats to the extent affected by the

devel opment and operation of hydropower projects in the Colunbia
Ri ver drainage be inplenented through the passage of The Pacific
Nort hwest Electric Power Planning and Conservation Act (Public
Law 96-501). This Act created the Northwest Power Pl anning
Council, which in turn developed the Colunbia R ver Basin Fish &
Wldlife Program (CRBFWP) (Northwest Power Planning Council

1987). The CRBFWP, Sections 1003(b) (2) and (3), provides the
framework for developing wildlife habitat |oss assessnments and
mtigation plans for identified hydropower projects in the

Col unbi a River system

Dwor shak Dam a federal hydropower facility constructed across
the North Fork Clearwater River and located within the Nez Perce
I ndi an Reservation was one of the projects identified in the
CRBFWP. An interagency work group consisting of the Nez Perce
Tribe, United States Corps of Engineers, United States Fish and
Wldlife Service, United States Forest Service, |daho Depart nment
of Lands, |Ildaho Department of Fish and Gane, and Bonneville Power
Adm nistration, conmpleted the |oss assessment and mtigation plan
for Dwrshak Dam in 1989 (Meuiman et al. 1989). The Nez Perce
Tribe and State of |daho subsequently entered into an agreenent
with Bonneville Power Adm nistration securing funding mechanisns,
for inplementing mtigation measures, through the creation of
wildlife mtigation trust funds (Bonneville Power Admnistration
1992)

Because it is closely tied to riparian habitats, the river otter
was chosen by the interagency work group to represent the inpacts
of hydropower production on aquatic manmmals and was used as an

i ndicator species for nodelling the |osses of riverine and
riparian habitats along the North Fork O earwater River. Loss
assessments estimated that 4,614 acres of river otter habitats
were |lost due to the construction of the Dworshak project and
subsequent inundation of the North Fork of the Cearwater River.

The interagency work group al so reconmended a study to provide
baseline information on popul ation status, habitat use, and food
habits of river otters in the Cearwater River corridor for the
purpose of acquiring information needed to identify stream

reaches with riparian habitats, inportant to river otters, to be
protected and/or enhanced through mitigation efforts. To address
these concerns and to fulfill the requirenments of Measures

1003 (b) (2) and (3) of the CRBFW the Lower C earwater Aquatic
Mamral Survey (Intergovernmental Agreenent DE-BI79-90BP12073,
Project 90-51) was initiated in Septenber 20, 1990.



JUSTIFICATION AND PURPOSE

The increasing aesthetic, or nonconsunptive, value of river
otters to recreationists is evident through the state-w de ban on
trapping for otters and the current state of |daho nanagenent
guidelines for otters (WII and Leptich 1993). The inmportance of
river otters to the Nez Perce Tribal culture and custons is well
docunmented (Nez Perce Tribe, internal reports). Ecol ogi cal | y,
the river otter is closely associated with aquatic and riparian
habitats and serves as an inportant conponent in maintaining the
Clearwater River drainage ecosystem

Al though river otters were known to inhabit the Cearwater River
drainage, site specific information available on river otter

ecol ogy, habitat use, food habits, or population size within the
Cl earwater drainage is |acking. The occurrence of river otters
has been well established through |Idaho Department of Fish and
Gane trapping records and frequent personal accounts received by
natural resource agenci es. Asherin and Orme (1978) al so
reported suppl emental observations of otters or otter sign during
their wildlife inventory survey along the lower Cearwater R ver.

Tabor et al. (1980) studied the inpacts of hydropower facility
nodi fication and river regulation on riparian habitats and
associated wildlife along the |ower, nainstem Colunbia R ver.
Evi dence of river otter activity was limted to the |ower

Col unbi a from bel ow Bonneville Dam up to and including John Day
Pool, and Tabor did not address habitat use of otters in this
area.

Mel qui st and Hornocker's (1983) study of river otters inhabiting
the Payette R ver drainage in central |daho provided many
insights into river otter ecology in a riverine system However ,
habitat differences between the Payette and C earwater drai nages
suggest different habitat use patterns by river otters.

Baseline information on otter habitat use of the O earwater River
was needed to develop an effective mitigation plan. The purpose
of this project was to identify habitats inportant to river
otters in the earwater River. The results of this study wll
help to insure the nost effective and efficient use of the Nez
Perce Dworshak WIldlife Mtigation Trust Fund in designing and

i mplementing future mitigation projects ained at protection and
enhancenment of riparian and riverine habitats.



GOALS AND OBJECTIVES
Proj ect goals included:

1) Determine extent and distribution of river otter use of the
| ower C earwater River,

2) identify stream reaches with otter activity which could be
targeted for protection,
and

3) identify stream reaches with limting habitat conponents
which could potentially be enhanced and/or protected.

To acconplish project goals, the follow ng objectives were
i dentified:

1) Determine distribution and novenents of river otters along
the lower Cearwater River corridor and its tributaries and
quantify the amount of otter use in specific
reaches and streans,

2) determne habitat use patterns for river otters along
different stretches of the Oearwater River corridor, and

3) determ ne seasonal food habits for river otters within the
Clearwater River corridor and its tributaries.

STUDY AREA DESCRIPTION

The Cearwater River basin drains approximately 9,600 square
mles of north central I|daho (Kronemann 1987). The upstream
tributaries begin near the summits of the Bitterroot Range in
steep nountainous terrain characterized by dense spruce fir
forests. The drainage flows generally westward, decreasing in
el evation into dry, open, grassy hills and cultivated plateaus.
The climate at the upper elevations is characterized by mld
sunmers and long cold winters. Snow is common fromearly fall

t hrough | ate spring. In contrast, the climate in the |ower end
of the drainage is characterized by hot, dry sumers and mld
winters with infrequent snow accumul ation. The area is dom nated
by nmoist maritime air masses noving over the area from the
Pacific Ccean by prevailing westerly w nds. Mean annual
tenperatures range fromless than 32" F at the highest elevations
to 50°' F at the |owest elevations. Mean annual precipitation
ranges from 80 inches in the upper Bitterroot Muntain Range to
17 inches at the nouth of the Cearwater River (U S. Arny Corps
of Engi neers 1975).

Climatic conditions were unseasonably mld during the first '
winter and spring of the study. Mean nonthly tenperatures during
1992 were above normal neans from January through June (National
Cceanic and Atnospheric Adm nistration 1992) (Fig. 1).
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Fig, 1. Average normal (based on 1951-1980 record period) monthly mean temperatures and monthly mean temperatures recorded in the study area
in 1992, Cleatwater River, Idaho (National Oceanic and Atmospheric Administration, Lewiston weather station).



MIld tenperatures coupled with little precipitation, accounted
for unusually |ow snowack and less ice formation along the
rivers and streans in the upper reaches of the drai nage during
the winter of 1991-1992.

Asherin and Onme (1978) found that riparian habitats along the
Clearwater River within the study area had a linear orientation
due to State H ghway 12 and the Canas Prairie Railroad line
running from Lewi ston to Kooski a. This narrow strip of riparian
habitat consisted primarily of rock riprap, but supported nore
devel oped vegetation where the highway or railroad drew away from
the edge of the river.

Coyote willow (Salix exigua) was the nobst abundant riparian shrub
found along the river bank. Xeric mxed deciduous shrub, annual
forb, and ponderosa pine (Pinus ponderosa)l cheatgrass brone
(Bronus tectorun) vegetation types were all comon. Gavel and
cobble bars were the nost common, while roadfill and rock riprap
were the second nost predom nate bank substrates.

The study area enconpassed approximtely the lower half of the
Clearwater River drainage, including the portion of the

Clearwater River within the Nez Perce Indian Reservation from the
slack water of Lower Ganite Dam near the nouth of the O earwater
River at Lew ston, ldaho, upstream to the confluence of the South
Fork O earwater River near Kooskia, ldaho (Fig. 2).

The study area was subdivided into |ower and upper river

sections. The lower Cearwater R ver section included the
Clearwater Rver and its tributaries from the nouth of the
Clearwater River, at the town of Lew ston, upstreamto the
confluence with the North Fork Cearwater R ver, at the town of
O of i no. The upper O earwater River section included the
Clearwater River and its tributaries from the confluence with the
North Fork Clear-water River at the town of Orofino, upstreamto
t he kconfluence of the South Fork O earwater River at the town of
Kooski a.

The topography of the lower Cearwater R ver section is
characterized by cultivated plateaus bisected by steep canyons.
The Cearwater River in this section is broad and shallow wth
sone brai ded channel reaches and infrequent side channels and
backwat er sl oughs. River flows in this section are influenced
by the operation of Dwmrshak Dam  The canyon walls are steep,
open, grassy slopes leading to vast agricultural fields on the
pl at eaus above.

The river in the unregul ated upper river section narrows and is
conposed of a single channel with a steeper gradient, and rocky
shorel i nes. Qpen, grassy, slopes give way to sparse to dense

ti mber stands, dependl ng on slope and aspect, along with
scattered rolllng benches and farm | ands. Above the river canyon
there is a mx of tinber, farm and pasture |ands.
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HANDLING TECHNIQUES

INTRODUCTION

Oters are extrenely susceptible to capture nyopathy, or stress

i nduced death syndrone. Capture nyopathy continues to be the
maj or cause of otter nortality in studies requiring capturing and
handling river otters (Erickson et al. 1984, Mack 1985, MDonald
1989, Jal kotzy, Logdson, Lauzon, dinski pers. commun.) . Chroni c
stress devel ops through the accunulative effects of many acute
stressors associated with capture and handling activities which

i nclude noi se; prolonged exposure to inclenment environnental

conditions; lack of proper food, water, or care while in
captivity; physical trauma; infection; and fright. |If
precautions are not taken, the animal's condition wll steadily

deteriorate and treatnent is usually unsuccessful (Spreaker
1982).

The best renedy is stress prevention through use of efficient
handl i ng techni ques. Standard capture and handling techniques
rely on physically restraining the aninal. Physical restraint of
animals is a major contributor to chronic stress. This chapter
descri bes non-restraining techniques designed and used during
this study to capture and handle river otters.

METHODS
Trapping and Handling

Modi fi ed hancock livetraps (Hancock Trap Co., Custer, South
Dakota 57730) were used to capture river otters in the

Cl earwater R ver. Oters were captured during two spring

(26 March - 10 June, 1991 and 24 March - 2 April, 1992), and one
fall (23 Septenber - 27 Novenber, 1991) trapping seasons. Bot h
wet (basket of trap placed below waterline) and dry (trap set
above waterline) sets were used along otter trails (trail sets)
and at latrine sites (latrine sets). Additionally, otter lure
was used on sone sets.

To mnimze stress to captured otters, project personnel )
devel oped handling techniques that required no physical restraint
or contact with the aninals. Captured otters were transported in
the trap to holding facilities. Oter and trap were carried from
the trap site to an awaiting vehicle using a canvas stretcher
(Fig. 3). The stretcher was nmade of 18 o0z. untreated cotton
canvas and neasured 106 cmlong by 84 cmwide. A top flap,
slightly larger than the bottom covered the trap and quieted the
aninmal. The stretcher was wetted to provide evaporative cooling
for the animal.



At the holding facility, the trap was coupled with a door
specifically designed to transfer the animal into a hol ding pen.
Only one aninmal was housed in each of three avail able pens. Each
pen neasured 1.5 mwide, 2 mlong, and 2.5 mtall.

A nmulti-purpose handling box was designed as a den,

transportation, and anesthesia box (Fig. 4). Handl i ng boxes were
constructed of 3/4 inch plywod and neasured 81 cm long, 30 cm
wide, and 33 cmtall. The handling box had a netal sliding door,

11 vent holes 2 cmin dianeter in each side, and a plexiglass

top. A second renovable plywood top was fitted over the

pl exi gl ass top. One handling box was placed in each pen and a
pul l ey system set up to allow the sliding door to be operated
from outside the pen. Captured otters used the handling box as a
den box, which they readily entered upon approach of caretakers.
To maintain the pens and care for captured animals, otters-were
easily secured inside the handling box by closing its sliding

door . Oters were simlarly secured and transported in their
handl i ng boxes to the veterinarian for inplant surgery.

Surgery
Dr. Cdarence Binninger DVM of Lewiston, ID surgically

inplanted radio transmtters in the first five captured otters.
Dr. Duane Wl verton DVM of Oofino, ID perfornmed inplant surgery

on seven additional otters. | mpl ant surgery procedures followed
t hose outlined by Mack (1985). Qters were presented for surgery
in a ventilated handling box (described above). To determne the

proper anesthetic dose, a prelimnary weight of the otter was
determ ned by weighing the handling box containing the otter and
subtracting the known weight of the box. The handling box was
then used as an anesthesia chanber by occluding all but two vent
holes with masking tape. ©One vent hole was left open for an
exhaust, and the other was fitted with a connecting hose to the
anest hetic vaporizer, to admnister the anesthetic.

The first 5 otters were anesthetized with Isoflorane, but this
anest hetic was proven unacceptable for river otters. Qters

i nduced with Isoflorane recovered within seconds from being

rel eased from the anesthetic chanber, nmaking it inpossible to

i ntubate the animal. Since an intermnuscular injection could be
adm ni stered very quickly, otters induced with isoflorane were
adm nistered a nmean dose of 0.09 m/kg Tiletam ne Hydrochl oride
Aol aze Pam Hi drochl oride (Telasol®) to produce a surgical plane
of anesthesia. This procedure was abandoned because both

anest hetics were unpredictable when used on otters.

The remaining captured otters were anesthetized w th Hal othane.
Hal ot hane was administered at a flow of 5-10 liters per mnute at
a 5% gas concentration. Wen the otter was quiet, flow continued
at 5 liters per mnute and 3% gas concentration for several
mnutes to allow tinme for the anesthetic to saturate into body
tissues. Once the otter was induced, the anesthesia

8
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LATCHES
1/8 IN. STEEL DOOR —_—
(-]
° ° °
[ -]
\ . °
[ ]
° [
| s
AIR VENTS
3
3/4 IN. WOODEN
‘REMOVABLE TOpP
/
PLEXIGLASS

Fig. 4. River otter handling container used as a den box, transportation cage, and anesthesia chamber for
captured river otters in the Clearwater River within the Nez Perce Indian Reservation, Idaho, 1991-1992.



chanber was opened and the otter was intubated with a nunber 16
18, or 20 Cole® endotracheal tube, depending on otter size.

Al t hough | aryngospasm occurred in several otters, it was not
necessary to adm nister Cetocaine®. The otter was then connected
to a closed circuit Hal othane anesthetic machine and maintai ned
at 300-500 cc per mnute flow and 0.5-1.0% concentration, again
depending on the size and individual needs of the otter.

Once intubated, the animal was prepared for surgery by clipping
the fur on the left flank wwth a nunber 15 Gster bl ade foll owed
by a surgical clipping with a nunber 40 Gster bl ade. Clipping
the fur twice was necessary because otter fur is very dense. The
surgical site was then washed with chlorhexidine surgical scrub
foll owed by an application of 99% i sopropyl alcohol. Sur gi ca
drapes were then placed and an incision approximately 5-7 cmin
length and 5-7 cm caudal to the last rib was nade through the
skin and underlying fascia. Abdom nal nuscles were separated via
grid incision, the peritoneum was perforated and the radio
transmtter was inplanted in the ventral abdonen. C osure was
acconpl i shed using either Vicryl® or PDS® suture material. One
suture line of sinple continuous stitches was used to close the
peritoneum and a second subdermal continuous suture line, three
pointed to the gridded outer abdom nal nuscles to occlude any
gaps in the tissue, was used to conplete closure. This was not a
subcuticular pattern but rather an edge to edge derma

anast onosi s. The end result was an incision with no exposed
suture material. Al'l suture material used was adsorbable and
PDS* was preferred because it does not wick and is not braided.
After closure, DVMO' was applied to the incision |ine and
allowed to dry. Nexaband® or Vet Bond' glue was then used to
wat er proof and seal the incision

Foll ow ng surgery and while the animal was still anesthetized,
otters were weighed and standard norphol ogi cal neasurenents were
recor ded. In addition, blood sanples were collected with a 20 or

22 gauge needle from the coccygeal (tail) vein, and either an
upper or lower incisor was renoved for aging. Tooth sanples were
sent to Matson's Lab (Matson's Lab, MIltown, Mntana 59851) for
tooth cenentum anal ysis. Oters were then returned to their
ventilated and cleaned den boxes and the endotracheal tube
renoved at the first sign of recovery. Qters were returned to
hol ding pens and released at or near their capture site 24-72
hours after surgery. The incision site was inspected through the
pl exiglass top of the handling box prior to release. Qters were
transported to the release site in their handling box.

Morphometric Measurements - Morphonetric neasurenents recorded for
each otter included: total length, tail length, head |ength, hind
foot length, tail circunference, neck circunference, chest
circunference, head width, hind foot width, and uro-ana

di st ance.
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Blood Samples - Baseline nornal values of blood parameters have not
been established for river otters. W collected blood sanples to
augnment existing data and contribute to the devel opment of
basel i ne bl ood chemistry paranmeters for otters. Bl ood sanpl es of
7 captured river otters were prepared and sent to Pathol ogists
Regi onal Laboratory, P.A of Lew ston, ldaho for standard

bi ochem cal and henatol ogi c testing. Differences between the

bl ood workups requested by the two assisting veterinarians
resulted in a wider range of blood tests run on one group of

bl ood sanples versus the other. Al sanples were tested for

bi ochem cal values, and 4 sanples were additionally tested for
hemat ol ogi cal val ues.

Conbi ned Veterinary Panels, consisting of a conplete blood count
(CBC) and a multiple chenistry panel, were analyzed on Coulter
Stak R and a Hitachi 717 analyzers, respectively. St orage and
handl i ng recommendati ons followed those of the College of
American Pathol ogi sts (CAP), Shewhart/Wstguard rules of

rej ection were observed, and CLIA 88 guidelines for reportable
range was used.

RESULTS AND DISCUSSION
Trapping and Handling

Results of trapping efforts were based on 402 trap nights
including 51 during spring and 331 during fall trapping seasons
(Table 1). No captures resulted from 15 wet sets used during the
first spring trapping season. Wt sets could not be maintained
because of fluctuating water levels, and the lack of suitable
trap sites hindered the use of this type of set. Because wet
sets were ineffective in capturing otters they were not used
during the other two trapping periods. Wt sets were excluded
from the analysis reported here. More trail sets (274) were used
than latrine sets (1081, and otter lure was used on only a few
(74) of the trap sets.

Trapping efforts resulted in 13 river otter captures during the 3
trapping periods; 4 during the 2 spring trapping periods and 9

during the fall trapping season (Table 2). About the sane nunber
of otters were captured in the lower (n=7) and upper (n=5)
Clearwater R ver sections. Nine males and 4 ferales were

captured during the course of the study. Captured male otters
included 3 juveniles, 1 yearling, and 5 adults. Captured femnal es
included 1 juvenile, 2 yearlings, and 1 adult. Males tended to
be captured at a higher rate than females. Mles were captured
at equal rates during spring and fall trapping seasons. In

addi tion, equal nunbers of males were captured in trail and
latrine site sets, and nost males were captured in unlured rather
than lured sets. Fermal es were caught only during fall trapping
season because we avoided trapping fenmales during the spring
breeding season. Al fenales were captured in unlured |atrine
site sets.
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Table 1. Trapping effort and number of otters captured in traps set at otter latrines (LT) and trails (TR} in
the Clearwater River within the Nez Perce Indian Reservation, Idaho, 1991-1992 (results are presented for
dry sets only).

Trap N ahts Captures
Lured Unlured Tot al Lured Unl ur ed Tot a
Season LT TR LT TR Set s LT TR LT TR Captures
Spring 9 1z 5 26 51 i 0 2 1 4
Fai | 13 41 81 196 331 0 1 6 2 9
Tozal 22 52 86 222 382 1 1 8 3 13

Trap success was higher when using latrine sets

(12. 0 trapnights/capture.) than when using trail sets

(68.5 trapnights/capture). Trapping results suggested no
advantages of using otter lure when trapping river otters. Trap
success was about equal when using lure (37.0 trapnights/capture)
and unlured (28.0 trapnights/capture) sets.

Trap success was 31.0 trapnights/capture over all trap types and
seasons. Trap success, excluding wet sets, was 29.0
trapnights/capture. Excluding wet sets, trap success during
spring trapping seasons was 12.8 trapnights/capture, while
success during the fall trapping season was 36.8
trapnights/capture. Success rates were greatest for unlured
latrine sets (10.8 trapnights/capture) and |owest for unlured
trail sets (74.0 trapnights/capture).

Hancock live traps require specific site characteristics,

i ncluding organic substrates, to be effective. Even though few
suitable sites were available in the Cearwater Rver due to the
abundance of rocky shorelines, trapping efforts in the study area
were very successful. Spring can be an effective trapping season
because of increased novenents of mnales |ooking for breeding

f emal es. Trap success was alnpbst three tines higher in spring
than during the fall season. However, trapping femal es during
the spring breeding season is not reconmended, and the additiona
effort required in avoiding trapping breeding femal es and having
to check traps nore frequently limts the nunber of suitable trap
sites and size of trap lines that can be maintained. H gh trap
success rates are attributed to the concerted effort at the
beginning of the study to identify the best sites to concentrate
trapping efforts.
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Table 2. Sex, age and chronological summary of trapping dates, surgery dates, release dates, and status for instrumented river otters in the
Cleatwater River within the Nez Perce Indian Reservation, Idaho, 1991-92.

Ani nal Aae Dat es

| D Sex d ass(yr) Capt ur ed | mpl ant ed Rel eased St at us

M Mal e Adul t (5)  04/04/91 04/ 06/ 91 04/ 09/ 91 Lost contact® 02/18/92
\Y/4 Mal e Adul t (-)* 05/09/91 05/ 09/ 91 05/11/91 Transmtting' 12/31/92
M3 Mal e Yearling (1) 09/27/91 10/ 01/ 91 10/ 03/ 91 Transmtting 12/31/92
Wzl Mal e Juvenile (0) 10/ 19/ 91 10/ 21/ 91 10/ 23/ 91 Transmtting 12/31/92
Vb Mal e Juvenile (0) 10/19/91 Mortality* 10/ 21/ 91
V6 Mal e Adul t - 10/ 24/ 91 10/ 27/ 91 10/ 29/ 91 Transmtting 12/31/92
F7 Femal e Yearling El{ 11/ 08/ 91 11/ 10/ 91 11/ 11/ 91 Mortality' 11/ 18/ 91
F8 Female Yearling (1) 11/ 14/ 91 11/ 19/ 91 11/ 21/ 91 Mortalityf 06/ 25/ 94
F9 Femal e  Adul t (3) 11/21/91 11/21/91 11/ 23/ 91 Mortality* 06/ 21/ 94
FI O Female Juvenile (0) 11/21/91 11/21/91 11/ 23/ 91 Mortality® 04/ 14/ 92
M1 Mal e Adul t (2) 03/25/92 03/ 25/ 92 03/ 27/ 92 Transm tting 12/31/92
M 2 Mal e Adul t (7)  04/02/92 04/ 02/ 92 04/ 03/ 92 Transm tting 12/31/92

* No tooth sample taken to verify age.
® Status unknown, Lost radio signal.

¢ Currently transmitting.

? Study related mortality, anesthesia overdose during to surgery.
® Cause of mortality unknown, carcass showed extensive hemoraging across shoulders and back.
"Killed by motor vehicle while crossing road.

% Cause of mortality unknown, recovered transmitter only, carcass could not be retrieved.
" Cause of mortality unknown, recovered transmitter only, carcass could not be retrieved.



Surgery

Twel ve otters underwent surgery. One otter was |ost during

adm ni stration of isoflorane anesthetic; and we recomend that
this drug not by used on river otters. Hal ot hane was
successfully used el sewhere (Mack 1985) and perforned well in
this study. Usi ng Hal ot hane as the anesthetic, induction was
predi ctable and short (mean = 7 mnutes), a surgical plane of
anesthesia was easily maintained, and otters experience a snooth
recovery. The actual surgery tine, fromthe first incision to
cl osure, averaged 15 m nutes. Overal |l processing tinme, including
induction, pre-surgery preparation, surgery, and post-surgery
processi ng, averaged 51 m nutes.

Morphometric Measurements - Sanpl e sizes were too small for

statistical conparisons of norphonetric neasurenents between
sexes or ages of Clearwater otters. Mean norphonetric
neasurenents for captured male and female otters are presented in
Appendi x A For males, neasurements were variable between age
cat egori es. Mbst neasurenents increased with age, with little
overlap between juvenile and yearling age classes. However ,
neasurenents of adult otters overlapped considerably with the

ot her two age cl asses. H nd foot length, neck circunference, and
chest circunference had considerable overlap in neasurenents
between all nmale age classes.

The only other study we found that reported norphonetric
neasurenents and weights of otters in lIdaho was that of Ml qui st
and Hornocker (1983) who studied the popul ation ecology of otters
in the upper Payette River drainage. Mor phonetric neasurements
of otters captured in the Cearwater R ver were conpared to those
reported for captured otters in the Payette River in central

| daho. Low sanpl e sizes precluded conparisons between all sex
and age cl asses. Conpari sons were nade between all male age
classes and yearling fenales for total length, tail l|ength, and
hind foot |ength. Total lengths of juvenile males (t = 11.59, 15
df, P < 0.051, and yearling males (t = 3.1, 7 df, P < 0.05) and
yearling females (t = 3.9, 3 df, P < 0.05 were significantly
|arger for Clearwater otters. Except for hind foot |engths of
yearling nale and fenale otters, nean standard neasurenents for
tail length and hind foot length were larger for O earwater
otters, but not significantly. Hi nd foot lengths reported for
yearling male and fermale otters in the Payette drai nage were

| arger than those reported for the Cearwater otters. Yearl i ng
nmal e Payette otters had significantly larger hind feet, but,
ne_asulrerrents for Clearwater river otters came from only two

ani mal s.
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For conbi ned sexes, nean weights of C earwater juvenile,
yearling, and adult river otters were 7.0, 9.6, and 11.8 kg
respectively (Table 3). Mean weights of conbined sexes of
Clear-water R ver river otters, were significantly heavier than
those reported by Ml quist and Hornocker for juveniles (nean =
7.0 kg Clearwater, nean = 4.4 kg Payette) (t = 15.66, 35 df, P <
0.05), yearlings (nean = 9.6 kg Cearwater, nean = 7.6 kg
Payette) (t = 8.58, 11 df, P < 0.05), and adults (nmean = 11.8 kg
Clearwater, nean = 8.6 kg Payette) (t = 5.2, 13 df, P < 0.05).

Table 3. Mean weights (kg) of river otters captured in the Cleamater River within the Nez
Perce Indian Resenration, Idaho, 1991-92

Sex/ Age cl ass n X SD mn. mex.
l.Les .
Juvenile 2 6.6 0.9 6.0 7.2
Yearl i ng 2 9.1 0.1 9.0 9.1
Adul t 4 12.2 2.2 10.0 14.2
Femal es
Juvenil e 1 7.8
Yearl i ng 2 10. 2 0.1 10.1 10. 2
Adul t 1 10. 3
Conbi ned, Sexes
uvenile 3 7.0 0.9 6.0 7.8
Yearl i ng 4 9.6 0.6 9.0 10. 2
Adul t 5 11.8 2.1 10.0 14.2

Smal | sanple sizes precluded conparisons of weights between all
ages and sex cl asses. Conparisons were made between adult and
juvenile nmales and yearling females. Clearwater juvenile male
otters were significantly heavier than Payette juvenile nale
otters (t = 2.09, 11 df, P < 0.10). Although adult male
Clearwater otters had greater nmean weights, these could not be
shown to be statistically significant due to small sanple sizes
and large variances in both Cearwater and Payette sanpl es.
Yearling female Clearwater otters were significantly heavier than
those on the Payette (t = 16, 3 df, P < 0.05).
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Al though small sanple sizes precluded statistical conparison of
all age and sex categories, the data suggest that river otters in
the Clearwater River are larger and weigh nore than otters in the
Payette River. W suspect that the conparatively higher
productivity, in terms of densities of easily obtainable prey
items such as forage fish and crayfish, of the |ower O earwater
Ri ver drainage may contribute to faster growh rates of otters.

Blood Samples - Values for blood chem stry paraneters varied

w del y. Sanpl e sizes were too small to consider results unbiased
estimates of the natural variability in the population of otters
in the Cdearwater. In addition, to what extent results may have
been influenced by capturing, handling, and inplanting otters is
not known. However , stress and anesthetics used during surgery
can potentially influence certain blood paraneters. Serum

bi ochem cal values for river otters captured in the d earwater
River are presented in Table 4. Calcium levels were |ower and
phosphorous |evels higher than expected for other simlar

ani mal s. Eot h al ani ne transam nase and aspartate transam nase
enzymes were higher than antici pated. Hemat ol ogi cal values are
presented in Table 5. Results were w thin values considered
normal for simlar aninmals.

Table 4. Serum biochemical values for river otters captured in the Clearwater River within
the Net Perce Indian Reservation, Idaho, 1991-92.

Bi ochemi cal factors n x SD min max
Total protein (g/dl) 7 7.0 c.5 6.1 7.6
Albumin (g/dl) 7 3.3 0.2 3.2 3.6
Calcium {mg/dl) 7 8.2 0.6 7.1 9.2
I norganic P (mg/dl)* 6 11.8 5.2 5.3 19.5
Chol esterol ({(mg/dl) 7 190.0 47.8 119.0 257.0
Uric acid (mg/él) 7 1.9 3.5 1.4 2.8
Creatinine (mg/dl) 4 0.6 0.1 0.5 0.8
Totzal bilirubir (mg/dl) 7 0.3 0.2 0.1 0.7
ALT (Iu/L)® 4 219.0 194. 7 83.0 508.0
SAP (IU/L)°® 7 87.7 40. 3 45.0 161.0
AST (IUsL)¢ 6 287.3 195.6 82.0 634.0
Sodi um (mEqg/L) 4 155.0 3.6 152.0 160.0
Pot assi um (mEq/L) 4 4.8 1.1 4,2 6.4
Chl ori de (mEg/L) 4 115.0 5.4 109.0 122.0
d ucose (mg:/dl) 7 161. 4 47.9 89.0 216.0
8UN (mg/dil)® 7 38.1 5.9 30.0 46.0

P - Phosphorus

® ALT - Alanine transaminase

¢ SAP - Serum alkaline phosphatase
9 AST - Aspartate transaminase

® BUN - Blood urea nitrogen
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The only blood chemistry values collected for river otters, that
we were aware of, was reported by Hoover (1984) and our results
were in general agreenent. Noted differences between our results
and those reported by Hoover included: Leukocyte differentia
showed hi gher segnented neutrophil counts but | ower eosinophil
and basophil counts, and unexpl ained increased inorganic
phosphorus, ALT, and AST levels. The cause of the elevated

| evel s over those reported by Hoover is unknown, but |ow sanple
sizes for both studies nmade interpretation difficult. Additional
sanpling is required to accurately describe blood chem stry
parameters for river otters.

Table 5. Hematologic values for river otters captured in the Clearwater River within the
Nez Perce Indian Reservation, Idaho, 1991-92.

S
X
wn
(W)
3.
S
3
<

Hematologic factors

Piasma total protein (g/dl) 7 7.3 0.5 6.1 7.6
WBC count (k/mm®) 4 14.2 4.1 1.2 18. 3
RBC count (m/mm?®) 4 8.1 2.5 7.7 8.7
Henogl obi n (g/d4i) 4 14.6 1.2 13.3 15.9
PCY (%)" 4 41.1 2.8 38.C 44.1
MCV (£1)® 4 49.7 1.7 46.7 50.9
MCH (pg)° 4 i8.¢C C.6 18. 4 18.0
MCHC (g/d4dl)*® 4 35. 4 c.6 34.8 36.1
Leukocyte differential
SEG neutrophils (k/mm®)® 4 12.3 4.6 3.0 16.5
Band neutrophils (k/mm?) 4 C.2 0.2 3.0 0.4
Lymphocyte (k/mm?) 4 1.7 1.0 3.% 3.1
Monocytes (x/mm?) 4 ii.2 3.3 0.0 c.7
Eosi nophi | (k, mm?) 4 0.1 3.1 c.2
Basophils (k/mm®) 4 0.C 0.9 .0 C.0

aPCV - Packed red cell volume

® MCV - Mean corpuscular volume

*MCH - Mean corpuscular hemoglobin

4 MCHC - Mean corpuscular hemoglobin concentration
¢ SEG - Segmented
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DISTRIBUTION OF RIVER OTTERS IN THE CLEARWATER RIVER

INTRODUCTION

The initial objective of this project was to determ ne the
general distribution of river otters in the Cearwater River
drai nage and, nore specifically, wthin the study area.
Collecting distribution data was inportant to determ ne
boundari es and spatial relationships of otter populations and to
correlate distribution of otters with gross habitat types within
different reaches of the drainage. Additionally, distribution
data collected within the study area was used for a prelimnary
assessment of otter habitat use, in fine tuning project study
design, and in identifying potential sites for future trapping
efforts.

METHODS

Distribution of river otters was assessed using three different
nmet hods. A mail survey was distributed to initially assimlate
the collective, comobn know edge of otter habitats and

popul ati ons in the drai nage. In addition, an intensive survey
for otter sign along the entire length of the nainstem O earwater
River and the lower 5 km of tributary streans, within the study
area, was conducted to acquire nore specific information on
distribution of otters in the study area. Finally, river otter
[atrine site surveys were conducted throughout the duration of
the project to nonitor seasonal changes in otter distribution in
the study area.

Mail Survey

The nmail survey was designed to target individuals who had

consi derabl e know edge of both river otters and otter habitats in
the C earwater drainage. Copi es of the questionnaires were
nmailed to the Idaho Departnent of Fish and Gane. d earwater
Region Ofice; and the Nez Perce and C earwater National Forest
Supervisors Ofices for distribution to fish and wildlife

bi ol ogi sts. Questionnaires were also nailed to |ocal nenbers of
the |daho Trappers Association. The questionnaire was conposed
of two parts: general information and specific observations. The
general information section questioned participants about their
general know edge of habitat conditions, habitat use, and

popul ation status and trend of river otters within sections of
the Cearwater drainage famliar to the participant. The
specific observations section asked participants to report all

| ocati ons where they had observed river otters or their sign.

Results of the general section were sumarized by frequency of
responses to each question. Al locations of reported otter
sightings were plotted on a map to provide a visual display of
the general distribution of otters in the drainage.



Sign Survey

The entire length of the mainstem Cearwater River within the
study area was surveyed for otter sign during the first field
season (March - Cctober 1991). A jetboat was used to survey al
potential otter habitats along the shore for otter tracks, scent
stations, scats, rubbing/rolling sites, and latrine sites. The
potential quality of otter habitat at each surveyed site was
assessed according to the anobunt and types of otter sign found,
and the physical habitat characteristics of the site. In
addition, each site was evaluated for potential trapping
opportunities.

Location, type (bank, stick, stick/bank) and status (active,
inactive, undeterm ned) of all |ocated beaver dens were also
docunent ed because of their potential use by otters for denning
sites. Additional beaver colony surveys were conducted in the
fall of 1991 and 1992 to nonitor nunbers and status of beaver
colonies in the study area.

In addition, the lower 5 km of tributary streans in the study
area were searched for otter sign during the sunmmer of 1992.
Tributaries were grouped according to drainage size and discharge
as either "large" or "small". Large tributaries were perennia
streans having mnimum flows greater than 0.10 m’/sec (Mirphy
1986) . These tributaries drained tinbered headwater reaches
before coursing through agricultural |[|ands. Large tributaries
sanpl ed included Oear Ceek, South Fork Cearwater R ver, Lol1l0
Creek, Oofino Creek, and Potlatch River. Dr ai nages of snall
tributaries where solely contained within agricultural |[|ands.
These streans ran through dry, open canyons that were heavily

| ogged and grazed. Many of these streans becane intermttent
during the late sumer nonths and all had mninmum flows |ess than
0.10 m’/sec (Murphy 1986). Smal | tributaries surveyed in the
study area included Big and Little Canyon Creeks, Jacks Creek

Cott onwood Creek, and Lapwai Creek

Latrine Site Survey

A subset of the docunented latrine sites were surveyed on a
nmonthly basis from January to Decenber, 1992. Because the study
design called for surveys to be conpleted in as short a tinme span
as possible (preferably one day) and for sites to be nonitored

t hroughout the year, only latrine sites readily accessible year-
round by vehicle were sanpl ed. The nunber of latrine sites
sanpl ed during any one survey varied because additional latrine
sites were surveyed as new sites were docunented through ongoing
concurrent radio nonitoring efforts of instrunented otters.

20



For each latrine site sanpled, status was recorded as either
active (scats or other otter sign present) or inactive (no scats
or otter sign present). At active sites, the nunber of scats was
recorded and all scats were collected for analysis of diet
conposi tion. After the data were collected, all otter sign was
obliterated. Two neasures, activity status and an activity

i ndex, were estimated to assess seasonal changes in latrine site
use, and to conpare latrine site use between |ower and upper

Cl earwater River sections.

Activity status was used to nonitor change in the nunber of
active latrine sites between seasons and river sections, and the
activity index neasured the anmpunt of activity associated wth
active latrine sites. An activity index was cal cul ated for each
active latrine site by dividing the nunber of collected scats by
t he nunber of days since the |ast survey. Pear son Chi-square
tests were used to detect seasonal patterns in the nunber of
active latrine sites for both the |ower and the upper C earwater
Ri ver sections. Two-tail ed Fisher Exact tests were used to
conpare differences in seasonal status of latrine sites between
the two sections. ANOVA was used to conpare nean seasonal
activity indices within and between river sections.

RESULTS
Mail Survey

Si xty-seven Questionnaires (Appendix B.l) were sent to |ocal
experts on river otters and river otter habitat. W received 26
responses from the Idaho Departnent of Fish & Gane, |daho
Trappers Association, Cearwater National Forest, Nez Perce

Nati onal Forest, and other agencies. O the respondents, 14

of fered general information on river otter habitats and

popul ati ons, and participants supplied 70 sightings of river
otters or their sign.

General Information: Otter habitats and populations - Questionnaire respondents
indicated river otters generally occurred throughout the
Clearwater River drainage including all three rivers (C earwater,
Selway, and Lochsa) and many of the larger tributaries. W
received 40 reports regarding general information on river otter
habitats and populations for 18 different tributary streans and
river sections of the Cearwater River drainage (Appendix B.?2).
Respondents reported river otter habitat existed along all 3 of
the main rivers within the Cearwater drainage and the Snake
River. In addition, we received information regarding 13
different tributary streans of the Cearwater R ver drainage
including the Potlatch River and its tributaries (East Fork
Potlatch and Elk Creek), Bedrock Creek, North Fork d earwater
River and its tributaries (Kelly Creek), Oofino Creek, Lolo

21



Creek and tributaries (Eldorado Creek), and the South Fork
Clearwater River and its tributaries (South Fork Red River, North
Fork Red River, and Red River). Reports were evenly divided
between main rivers (n=21) and tributary streans (n=19).

River Otter Habitat. Al t hough there was little agreenent on habit at

conditions for certain areas of the drainage for which we
received multiple reports, the mgjority of the respondents

consi dered habitat conditions to be either good or fair for all
reaches. G ven choices of good, fair, or poor, 75% of all
respondents reported otter habitats to be in good condition.

Most (90% of the respondents considered otter habitats al ong
rivers to be in good condition, Wwhile habitats along tributary
streans were reported, in approxinmately equal proportions, to be
in either good or fair condition.

River Otter Populations. Questionnaire participants acquired know edge

of river otter population status through reports of otter
observations received from the public and through first hand
observations of otters and their sign. Gven choices of frequent,
i nfrequent but consistent, or infrequent and sporadic, the
majority (90% of respondents reported receiving reports from the

general public of otters either frequently or infrequently but
consi stent.

The results of this section of the questionnaire suggested that
otters were conmmon with resident, stable or increasing

popul ati ons found predomnantly in main rivers rather than
tributary streams in the drainage. Mre than half of the
respondents (68% reported otters being common, rather than
abundant or uncommon, in the reaches for which they had

know edge. Oters were reported to be uncomon in portions of
the Potlatch River, upper Cearwater Rver, |ower  earwater
River, and South Fork C earwater R ver (above CGolden and South
Fork Red River) reaches. Oters were reported to be abundant in
the upper Cearwater River section (Lol0 Creek, Eldorado O eek),
Lochsa, lower Cearwater R ver section, and Mddle Fork

C earwater River reaches. Most (679 respondents reported river
otters to be resident populations. Al considered otter

popul ations to either be stable or increasing rather than

decr easi ng. Finally, 68% of the respondents reported otters
using nostly habitats along the main rivers rather than tributary
streanms in the drainage.

Specific Observations: River otter Sightinas - Myst of the observations of

river otters (80% were from first hand information of either
direct observation of live, free ranging otters or from trapped
ani mal s. Al though otters were observed during all seasons of the
year, nhore observations were reported during the fall (27% and
winter (46% than spring (15% or sumer (12%. Cenerally, we
recei ved an equal nunber of otter sightings from main rivers and
tributary streans within the drainage (Fig. 5).
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Fig. 5. Number and location of reported river otter sightings in the Clearwater drainage,
Idaho 1991.
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O the 70 reported sightings,

rivers (Table 6).

in Clearwater River
Sel way River.
in tributary streans of

(58% were from the South Fork O earwater

tributaries (Red River,
Silver O eek,
Ri ver

r eaches,
Thirty nine (568) of

and Trapper Creek),

the d earwater

North Fork Red R ver,

31 (449% were observed in nmain
Participants reported 17 sightings of otters
7 in the Lochsa River,

and 7 in the

the sightings were recorded
dr ai nage.
Ri ver

O these, 23
and its

Mbose Butte Creek,

7 (18% were from the Potlatch

El k

and its tributaries (East

For k Potl at ch,

Ruby Creek,

Creek Reservoir,

Reservoir),

and 6 (169 from upper

Spring Valley Reservoir,
Cl earwat er

and Mbose Creek

River tributary

streanms (Fords Creek,

Lol o Creek,

and Orofino Creek). In

addi ti on,
Cl earwater R ver,
of the Lochsa River.

we received reports of 2 sightings in the North Fork
and 1 sighting from Deadnman Creek,

a tributary

Table 6. Number and location of river otter sightings reported by participants of the
Cleamater River Otter Projects’ river otter distribution mail survey, Idaho, 1991.

Reach

No.

of Sightings

Mai nst em
Lower Cl earwater
Upper C earwat er

Lochsa River
Sel way River
Subt ot al

Tributaries

Nort h Fork Cl earwater

Upper Cear-water Ri
Jim Ford Creek
Lolo Creek

Orofi no Creek

Sout h Fork Cl earwat er

Trapper Creek
Red River

Ri ver
Ri ver
M ddl e Fork Cl earwat er

Ri ver

Ri ver

ver Section

Ri ver

North Fork Red River

Moose Butte Creek

Silver Creek
Lochsa Ri ver

Deadman Creek
Pot| atch Ri ver

Moose Creek Reservoir
Spring Valley Reservoir

East
Ruby Creek

Fork Potlatch River

El k Creek Reservoir

Subt ot al

Tot al

PPN, RN W N [ I N e p I =

O N e

~N W
o
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Sign Survey

During initial sign survey efforts in 1991, 160 miles of

Clearwater River shoreline were searched. Oter sign was
observed frequently throughout the study area and 40 potenti al
otter latrine sites were docunmented (Appendix C. An additional

10 latrine sites were documented during subsequent nonitoring
efforts of instrunented otters (Fig. 6). O the total 50 sites,
29 were located in the lower Cearwater River section (LCR
(0.73 latrines/mle), while 21 were located in the upper
Clearwater River section (UCR) (0.53 latrines/mle).

Sign surveys conducted on tributaries in the study area suggested
that some larger tributaries received frequent use by otters and
nost small tributaries receive infrequent or no use. Fr equent
otter sign was observed in Lolo Creek and the Potlatch River.

I nfrequent sign was observed in Clear Creek and O ofino Creek.
Lapwai Creek was the only small tributary in which otter sign was
observed.

During the initial sign survey, 39 beaver dens were docunented
(Appendix D) . Twenty four active colonies were docunented, 9
dens were determned to be inactive, and activity status could
not be determined for the remaining 6 dens. Al though the nunber
of dens were evenly distributed between the |ower (n=19) and the
upper (n=20) dearwater River, the majority of active colonies
were |located along the lower Cearwater R ver (LCR (n=15 LCR
0.38 colonies/mle; n=9 UCR, 0.23 colonies/mle), and nore

i nactive dens were |ocated along the upper dearwater River (UCR)
(n=2 LCR, n=7 UCR).

Twenty additional beaver dens were documented during the 1992
fall survey (Fig. 7). Just over half (n=13) of the newy
docunented dens were located along the LCR  The total of 59 dens
were evenly distributed with 32 |ocated along the LCR and 27

al ong the UCR Distribution of both active and inactive beaver
dens was nore even between the LCR and UCR in 1992. O the 43
active colonies, 23 (0.56 colonies/mle) were |located along the
LCR, while 20 (0.50 colonies/mle) were |located along the UCR

O 8 inactive dens, 5 were located along the LCR while 3 were

| ocated al ong the UCR

The status of beaver dens docunented in 1991 was tracked through
1992. O the 39 dens docunented in 1991, 2 beaver |odges were no
| onger present (probably washed away during spring high water and
subsequently not rebuilt during the sumer), 3 could not be

rel ocated, and the status of 8 could not be determ ned. O the
26 beaver |odges for which activity status could be tracked from

25



2 Qf\ 'A(’
5 ol
z |2
Z | <
191 Na)
8 —
=z "Iu_. ¥
0
Lewston []]
( X /
- Veey
>
L @
&
Kam.ak K
n
Kooskia icf'e Fork
Ne Ser,
2 Py e ry % A,
esen/
ap,On
<
K
%
2
%
South g Aie,
Orj C\ea'wa\e(

Fig. 6. Distribution of river otter latrine sites documented in the Clearwater River within the Nez Perce
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1991 to 1992, slightly over half (n=9 LCR n=9 UCR) did not
change in status, and an equal nunber of |odges changed from
active to inactive (n=l LCR n=3 UCR) and inactive to active (n =
4 LCR).

During 1991 and 1992 surveys the mgjority of docunented beaver
dens were active with the proportion of active colonies only
slightly higher in 1992 (84% than in 1991 (73%.

Latrine Site Survey

A subset of twenty latrine sites were sanpled on a nonthly basis:
12 in the lower and 8 in the upper Cear-water R ver sections. A
total of 208 sanples were obtained, 128 (62% from |ower and 80

(39%9 from upper Cearwater R ver sites.

Activitv Status - On an annual basis over the entire river, 80% of
all latrine sites were active (Table 7). More latrines surveyed
in the LCR were active (88% than surveyed in the UCR (66% (Chi-
square = 13.434, 1 df, P < 0.001).

The percentage of active latrine sites renmained high throughout

all seasons (Table 7). For the entire Clear-water River, sanpled
latrines were active 80% 78% 84% and 80% of the time during
spring, sumer, fall, and w nter surveys, respectively. No

significant changes in the seasonal status were detected for the
entire river (Chi-square = 0.543, 3 df, P = 0.909), or for either
the lower (Chi-square = 0.781, 3 df, P = 0.854) or upper (Chi-
square = 2.869, 3 df, P = 0.412) Cearwater River sections. The
percentage of active latrines recorded for the LCR was greater in
all seasons conpared to those sanpled in the UCR although these
di fferences were not significant.

Activity Index - Activity indices were consistently higher for LCR
latrine sites for all seasons (Table 8). However, the variation
in activity for each individual latrine site was too great to
detect any significant differences between upper and |ower river
sections (F = 1.90, P = 0 1848), seasons (F = 1.00, P = 0.1794),
or seasons within sections (F = 1.17, P = 0.3327).
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Table 7. Seasonal activity status for documented river otter latrine sites in the Cleawater
River within the Nez Perce Indian Reservation, Idaho, 1991-92.

St at us
Section/Season Active I nactive
n (%) n (%)

Lower®

Sprirng 25 (86.2) 4 (13.8)

Surmer 43 (91.5) 4 (8.5)

Fall 21 (87.5) 3 (12.5)

Winter 24 (85.7) 4 (14.3)
Annual 113 (88.3) 15 (11.7)
Upper®

Spring 15 (71.4) 6 (28.6)

Summer 15 (55.6) 12 (44.4)

Fal | 11 (78.6) 3 (21.4)

vinter 13 (72.2) 5 (27.8)
Annual 54 (67.5) 26 (32.5)

* Lower - Mainstem Clearwater River from its mouth at Lewiston upstream
to ifs confluence with the North Fork Clearwater River at Orofino.
® Upper - Mainstem Clearwater River from it's confluence with the North Fork
Clearwater River at Orofino upstream to the eastern reservation boundary near Kooskia.

Table 8. Mean seasonal activity indices for documented river otter latrine sites in the
Cleatwater River within the Nez Perce Indian Reservation, Idaho, 1991-92.

Activity Tndex®

Section/Season r. x SD min. max.
_ower®
Spr ing 25 C. 284 0.175 C.000 0. 700
Surmer 43 C. 382 0. 340 €.030 1.660
Fall 21 0. 486 3.422 C.000 1.420
Vinter 24 0. 436 0. 949 c. 0co 4.760
Annual 113 0. 407 0. 546 0. 000 4. 760
Upper'
Spring 15 0. 226 0. 249 C. 000 0.970
Summer 15 €.190 0.166 0.030 0.520
Fal | 11 0. 275 0. 283 0.030 0. 940
Winter 13 0.182 0. 253 0. 000 0. 830
Annual 54 0. 215 0. 233 0. 000 0.970

« Activity Index = number of scats collected / number of days since last survey.

® Lower - Mainstem Clearwater River from it's mouth at Lewiston upstream to it's
confluence with the North Fork Clearwater River at Orofino.

¢ Upper - Mainstem Clear-water River from it's confluence with the North Fork
Clearwater River at Orofino upstream to the eastern reservation boundary near Kooskia.
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DISCUSSION

The information we gathered through the mail survey, otter sign
surveys, latrine site surveys, and reports of otter sightings
received from the public through the course of the study provided
an accurate picture of the general distribution of river otters
in the dearwater drainage, and nore specific insights into the
distribution of otters within the study area.

Distribution Within the Clearwater Drainage

Al t hough the nunber of questionnaires distributed was small, we
targeted our audience to include either professional resource
managers or trappers, all of whom had know edge of river otters
and river otter habitats in the drainage. The high response rate
(3999 was encouraging and indicated that people who had know edge
di d respond. In addition, nost of the information reported
stemred from first hand sightings of either otters or otter sign
in the field, which added credibility to the data coll ected.

The information we received regarding otter habitat conditions
and popul ation status indicated otters were generally found
uniformy throughout the drainage. Al though the infornmation

gat hered was not detailed enough to allow conparisons of otter
habitats or popul ati ons between different river and stream
reaches, the majority of the drainage was considered to be good
habitat for river otters, supporting stable or increasing

popul ations of resident otters, and otters were considered common
al ong nost reaches of the drainage.

Simlarly, the information we gathered regarding |ocations of
otter sightings also indicated otters occurred throughout the

dr ai nage. Oters were observed in all of the main rivers

(G earwater, Lochsa, and Selway) and larger tributary streans,
primarily the South Fork and Potlatch Rivers, within the

dr ai nage. Possi bl e expl anati ons why greater nunber of otters
were sighted in the tributaries to the Cearwater River than
tributaries to other rivers in the drainage include: 1) because
these tributaries are in the |Ilower end of the drainage and tend
to have larger flows and be nore productive than headwater
tributaries, they have the potential to support higher densities
of otters; and 2.) tributaries to the Cearwater River, flow ng
t hrough nore devel oped agricultural |ands, were nore accessible,
i ncreasing opportunities to observe otters.
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Al t hough information we gathered suggested population centers in
the drainage occurred along the mainstemrivers, in the Red River
drainage, and in the upper tributaries of Lolo Creek and the
Potlatch R ver, we believe river otters can be found in any river
or streamin the Cearwater R ver drainage having year-round
flows sufficient for an otter to navigate, and supports a healthy
fisheries to supply anple forage.

Distribution Within the Study Area

Results of latrine site and sign surveys indicated otters were
found throughout the study area. The high percentage of repeated
use of individual latrine sites by otters indicates latrine site
surveys were a reliable indicator of otter distribution. Use of
sanpled latrine sites by otters remained high throughout all
seasons for both the |ower and upper river sections, and the
relative differences in latrine use between river sections did
not vary. This suggests otters were uniformly distributed and use
all sections of the Cearwater R ver year-round. Si gn surveys

al so suggested larger tributaries within the study area also

recei ved frequent use by otters.

Through observations of famly groups and mating otters, by

proj ect personnel and the public, we estimated the study area
supported a mninmum of 8-12 breeding female otters. I nformati on
al so suggested that the lower river section may support higher
densities of breeding females than the upper river section: no
adult fermales were captured in the upper river section, no nmating
otters were observed in the upper river section conpared to 4
observations in the lower river section, and nore fam |y groups
were observed in the lower (4) than the upper (2) river sections.
We estimated that the |ower river section supported a m ni num of
6-13 breeding fenale otters. W did not obtain an estimate for
the nunber of breeding fermales in the upper river section but
suspected it may be less than the lower river section based on
the | ow nunber of famly groups observed. Through the course of
the study, we received no reports from the public regarding
observations of famly groups in this section and only two famly
groups were observed by project personnel in the upper river
section.
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HOME RANGE AND MOVEMENTS OF RIVER OITERS
IN THE CLEARWATER RIVER

INTRODUCTION

Movenents of otters in the Cearwater River were investigated to
acquire a sense of scale for designing effective mtigation.
Movenent data provided information on: 1) Mninum area estimates
for popul ation boundaries and what proportion of the otter
popul ati on the study area enconpassed, 2) how nuch (length of
shoreline) habitat was required for individual otters in the
Cearwater R ver and, and 3) whether those requirenents were the
sane for nale and fenmales. Movenent data al so provided
information regarding habitat use on a course scale by
identifying use of different waterway categories (nainstem

rivers, large tributaries streams, or small tributaries streamns).
This information will help define the scope required to inplenent
effective mtigation neasures for otter habitats in the

Cl earwater River. Data regardi ng popul ati on boundaries wl|
identify what proportion of the population will be affected by
mtigation nmeasures inplenmented in the study area. In addition
information on novenents of otters will be used to prioritize the

most inportant waterways for mitigation nmeasures and identify
nmeasures addressing habitat requirenents particular to specific
segnments of the popul ation

METHODS

Honme range length and consecutive-day novenents of river otters
were evaluated using radio location data collected from

i nstrunented ani mal s. Home range length was estimated for each
instrunented otter by measuring the length (km) of river and
tributaries enconpassed within the furthest downstream and
upstream | ocati ons. Mean consecutive-day novenents were
estimated for each instrumented otter by averaging straightline
di stances noved between all consecutive daily |ocations.

Sanpl e sizes were too small to make inferences to the genera
popul ation of otters. W collected novenent data on only two

f emal es. Al t hough we collected novenent data on 7 nales, three
males (M2, M4, and MI) traveled together as one group and their
novenents were not considered independent. In addition, the hone
range of male otter M was entirely outside of the study area
Nunmbers of |ocations were not sufficient to estinmte seasona
hone ranges for this otter because he was only accessible by
aircraft and we conducted nonitoring flights only once every

ot her week. Male otter Mo spent nmost of his time outside the
study area and was | ocated only once per week; resulting in |ow
sanpl es sizes for calculating home range and daily novenent

esti mat es. Consequent |y, descriptive statistics were used to



summari ze home range |lengths and ANOVA was perfornmed to analyze
seasonal consecutive-day novenent patterns for each individua
otter. Results of the statistical analysis nust be viewed wth
caution because of these small sanple sizes.

RESULTS

Home Range

Esti mated annual honme range lengths varied from 15.5-148.3 km
(Table 9). Mean estimates for males (X = 106.3 kn) were greater
than those for females (x = 25.5 kn). Hone range estimates for

nmal e otters varied from 53.6-148.3 km conpared to 15.5-26.5 km
for fenales. Male otter MB had substantially smaller hone

ranges, during all seasons, than the other 6 nale otters. Hone
ranges of the remaining male otters varied from 103.2-148.3 km

Honme range lengths of nale and fenale otters showed little
seasonal variation (Appendix E). A trend toward |arger spring
and summer hone range |lengths, conpared to fall and wi nter, was
observed for nmale otters. Hone range lengths tended to be
smaller in winter and spring than sumer and fall for fenale
otters. Mal e seasonal honme ranges remained |larger than femal e
hone ranges during all seasons.

Table 9. Seasonal home range length estimates (km) and number of radiolocations (in parentheses) for
instrumented river otters in the Cleawater River within the Nez Perce Indian Reservation, Idaho, 1991-92.

Ani mal Seasons
ID annual spring summer fall wi nter
Mal es:
M 103.2 (21) -- -- -- --
M2 147. 4 (219) 126. 4 (40) 139.8 (51) 121.8 (44) 110.1 (28)
M3 53.6 (133) 47.0 (36) 35.1 (47) 17.6 (9 29.0 (21)
w4 146.6 (188) 109.5 (39) 139.8 (50) 121.5 (44, 109.3 (32)
M6 104.9 (64) 74.9 (20) 73.6 (21) 77.3 (11) 47.9 (7)
M1 148.3 (136) 121.3 (29) 139.6 (51) 94.0 (44) 109.3 (12)
M 2 122. 4 (136) 109.3 (19) 119.1 (38) 90.9 (43) 7.8 (5
% 106. 3 89.4 91.9 76.9 48.7
Femnl es:
F8 15.5 (182) 12.3 (44) 15.5 (54) 12.0 (42) 8.8 (38)
F9 35.4 (170 19.0 (34) 27.2 (52) 23.9 (47) 21.6 (33)
F1l0 26.5 (42 - - - - -- --
<P 25.5 15.7 21. 4 18.0 15.2

* Location data for otters M4 and MI 1 were no! used to determne the x because they traveled with M2 as a group for the duration of the study. and ther
locations were not considered to be mdependent.
* Locaton data for otter F10 was not used to determine the x She was F9's young of the year and therr locations were not considered to be independent.
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Daily Movements

Esti mtes of nean consecutive-day novenents calculated for the
entire year ranged from 1.4-20.3 km (Table 10. Mean estimates
for males (x = 11.6 kn) were larger than those for females (x =
2.0 km), ranging froms.4-20.3 km as conpared to 1.4-2.5 km for
f emal es

No strong seasonal patterns were evident in consecutive-day
novenents of nale otters. Oter M2 was the only otter show ng
significant seasonal variation in daily novenents, because of an
extrenmely small novenent index estimated during wnter. However ,
this winter estimate is based on only 3 consecutive nobvenents and
is believed to be biased due to this small sanple size. M 2
showed no seasonal novenent patterns for any of the other

seasons. The nean daily novenent index for all nmale otters was
greater during spring than the other seasons, suggesting a
general pattern of increased daily novenents during spring.

Both instrunented adult fenmale otters showed significant changes
i n seasonal novenents. These animals had nmaxi num daily novenent
indices during fall, and mninmum indices during spring.

Table 10. Seasonal mean consecutiveday movement estimates (km) and number of consecutive locations
(in parentheses) for implanted river otters in the Clearwater River within the Nez Perce Indian Reservation,
|daho, 1991-92.

Animal Season
I D annual spring sunmrer fall wi nt er

Mal es:
M2 20.3 5953 28.5 5223 16.7 5353 17.1 (29% 24.3 (9)
M3 5.4 62 7.0 (19 4.4 (32 3.3 (6 8.5 (5)
M4 17.4  (100) 15.8 (23) 16.9 (35) i5.8 '(7) 226 (13)
M6 8.6 216; 4.2 {5} 6.5 573 17.0 (29) (0)
M11 18.3 88 22.0 (17 17.0 (35 ‘ 21.5 (7)
M2 12.5 (62)° 27.2 (9)a* 12.7 (22)a 8.9 (28)a 1.4 (3)a
=* 11.6 16.7 10.1 11.8 11. 4

Femal es:
F8 1.4 (105" 0.7 (25)a 1.8 (38)ab 1.9 (23)ac 0.9 (19)ac
F9 2.5 (95" 0.6 (15) 2.1 (37)b 4.0 (29)ab 2.7 (14)a
% 2.0 0.7 2.0 3.0 1.8

: Otters M4 and MI 1 were not used to determine the x because they traveled with M2  as a group for the duration

of the study, their locations were not considered to be independent.

Significant differences in seasonal mean consecutive daily movements detected (F, ;,=5.22, P=0.0029).
Srgnifiiant differences in seasonal mean consecutive daily movements detected (F, ,4,=5.02, P=0.0027).
Significant differences in seasonal mean consecutive daily movements detected (F, ,=6.95, P=0.0003).
Values for seasons having the same letter are significantly different from each other (P<0.05).
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DISCUSSION

Male otters in the Clearwater R ver noved extensively, while
female otters tended to limt their novenents to small sections
of the river. Qur results suggested the Cearwater River within
the Reservation boundaries does not enconpass an entire

popul ati on of otters. Although the study area appears to support
a core nunber of breeding otters, it is evident there is
substantial interchange anong other population centers within the
dr ai nage. Movenents of instrumented otters strongly suggested
regul ar interchange between otters in the Cearwater River with
otters in the Selway and Lochsa Rivers, and the upper tributaries
of Lolo Creek and the Potlatch River. Al though instrunented
otters rarely ventured into the South Fork of the Cearwater, we
suspected there was some interchange between otters in the
Clearwater River and otters in the South Fork and its
tributaries, particularly Red R ver.

Interestingly, adult otter M was the only instrumented otter
captured in the study area whose hone range included the Snake

Ri ver. Because M noved to the Snake River imediately after

rel ease and never returned to the study area, we suspected his
normal home range was restricted to the Snake R ver and he was
probably traveling outside of his normal hone range in search of
breeding femal es during spring when he was captured in the study
area. None of the other instrunented otters were located in the
Snake River. Unmar ked otters were commonly sighted by the public
along the Snake River upstream and downstream from the confl uence
with the dearwater River, and we suspected there was sone

i nterchange of otters between the two rivers, as evidenced by
M's novenments during the breeding season.

Instrunented otters nostly used mainstem rivers and |arge
tributaries within the study area. Oters spent the majority of
their time in mainstem river habitats of the Cearwater, Selway,
and Lochsa rivers. The Potlatch River received the nost frequent
use by instrumented otters of any large tributary in the study
area. The South Fork Clearwater and Lolo Creek received only
occasional use, and no radiol ocations were obtained in Oofino or
Cl ear creeks. O her than one location for female otter F9 in
Lapwai Creek, none of the instrumented otters used small
tributaries.

Radi ol ocation data for instrunented otters support the results
obt ai ned during sign surveys of tributary streans in the study

ar ea. Lolo Creek, South Fork O earwater, and Potlatch R ver were
the only large tributaries used by instrunented otters during our
st udy. These were also the only large tributaries where otter
sign was observed during sign surveys. Lolo Creek had the

hi ghest density of otter sign of any tributary stream surveyed.
Even though Lolo Creek and the South Fork received only
occasional use by instrunented otters, results of the mail survey
and sign surveys suggested these tributaries received frequent
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use by other unnmarked otters. In addition to observing sign in
both of these tributaries, 76% of all sighting of otters reported
in tributary streans, by respondents in the mail survey, were
fromthese two tributaries.

Information gathered from the mail survey, sign surveys, and
radio monitoring efforts suggested small tributaries receive
little use by otters in the study area. Lapwai Creek was the
only small tributary that supported a narginal year-round
fishery. Although crayfish are abundant in all of these streans,
low flows prevent their use by otters.

The Potlatch River received the nost use by instrunmented otters
of any of the large tributary streans. Adult nale otter Mé6’'s
entire home range was enconpassed by the Potlatch River. Mal e
otter M3 included portions of the Potlatch River within his hone
range, and two adult female otters regularly used the lower 20 km
of the Potlatch R ver. The | ower Potlatch River supported the
best devel oped riparian habitat of any stream in the study area.
The river bottom was braided with many side channels and
backwat er sloughs. The vegetation was well developed with dense
stands of Black Cottonwood (Populus trichocarpa) and either dense
shrub or herbaceous understories.

Evi dence suggested the Potlatch River may support inportant otter
pup rearing habitat. During the 1994 breeding season 3 different
female otters raised litters in the lower 10 km of the Potlatch
Ri ver. Femal e otter F9 chose a natal den site in a steep, rocky,
isolated tributary canyon to the Potlatch R ver. The den was
situated in a natural rock cavity |ocated approximtely 8 km
upstream from the nmouth of the Potlatch R ver. F9 raised a
l[itter of pups in this den for three consecutive years. Duri ng
1992, she gave birth to one pup around the first of April. F9
foraged for crayfish in the natal den area and nade occasiona
trips to the Potlatch R ver during April and May when her pup was
confined to the natal den. She was observed breeding in the
Potlatch River on 3 April. The famly group noved down to the
Potlatch River around the first of June where they continued to
forage predomi nately on crayfish for the remainder of the sunmer
Femal e otter F9 produced 3 pups in the sane natl den in 1993.
Unfortunately F9 died of unknown causes in June after she had
noved her pups down to the Potlatch River in 1994,

As a yearling in 1992, otter F8 explored two natal dens (one in a
secl uded backwater slough along the Potlatch River and the other
in a buried culvert along the Cearwater River just downstream
fromthe nmouth of the Potlatch River) but did not produce a
litter. She was observed mating on 21 April of 1992. Feral e
otter F8 returned to the sanme backwater slough during the 1993
breedi ng season. For unknown reasons she abandoned that den and
selected a natal den in large highway riprap along the d earwater
Ri ver across from the nouth of the Potlatch R ver where she
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successfully raised 2 pups. In 1994, F8 returned and remai ned at
t he backwater slough natal den. Unfortunately, F8 was killed
while crossing the highway while her pups were still confined to
the natal den. An unmarked, lactating female otter was found
dead on the highway in the sane general area two weeks | ater

Few studi es have addressed home range and novenents of natura
otter populations. Additionally, existing reports have

i nvestigated otter populations from diverse geographic areas
supporting different types of habitats, naking conparisons

bet ween existing studies difficult. Mel qui st and Hornocker
(1983) studied the ecology of a natural river otter population in
a high nmountainous valley in central |daho. Foy (1984) studied

the otter population in the J.D. Mirphree WIldlife Managenent
Area, a coastal marsh in southeastern Texas. Wolington (1984)
studied the coastal otter population on Baranof Island in Al aska.
Finally, Route and Peterson (1988) studied the distribution and
abundance of river otters in the midwest |acusterine system of
Voyageurs National Park in M nnesota. Not surprisingly, given
the great variation in geographic range and habitats, a great

deal of variation also exists in reported estinmates of hone range
and novenents.

In trying to characterize river otter novenents from these
studies, a few generalizations can be nade. Hone ranges of nmale
otters tended to be larger than those reported for female otters
during all (Melquist and Hornocker 1983, Foy 1984 ) or part
(Route and Peterson 1988) of the year. Most studies reported a
great deal of variation in seasonal hone range size and few
patterns were discernable for sex or age cohorts. Seasona
patterns may have been difficult to detect because of snal

sanpl e sizes obtained for certain age and sex cohorts, and
substantial variation reported for individual otters. The only
seasonal trend common anong all studies indicated that otters
alter their home range size during the breeding season. However
the direction of the trend was not consistent anong all studies.
Both male and female otters tended to increase their hone range
in the coastal marsh of Texas (Foy 1984), while fenales tended to
decrease their hone range, to a natal den area, in central |daho
(Mel qui st and Hornocker 1983). Additionally, wWoolington (1984)
reported one adult male otter increasing his home range during
the spring breedi ng season.

Hone range overlap also appeared to vary anong popul ations. Foy
(1984), studying otters in lacustrine habitats of a coasta

marsh, reported strong overlap between hone ranges of opposite-
sex pairs, but only slight overlap between sanme-sex pairs. He
suggested his data supports the theory of intrasexua
territoriality. Mel qui st and Hornocker (1983), however, reported
great overlap in both inter- and intrasexual honme ranges in

| daho, and suggested otters in his study area did not defend
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exclusive territories but rather at tinmes nmaintained social
groups through tenporal and nutual avoidance. Woolington (1984)
found no home range overlap between famly groups of otters he
studies in Al aska.

Simlar to hone range size estinmates, substantial variation in
nmean consecutive-day novenents between individuals and sex and
age cohorts has been reported with no strong apparent seasona
patterns. Sonme researchers observed a trend indicating adult

mal es travel ed farther distances between consecutive-day

| ocations during the breeding season (Wolington 1984, Route and
Pet erson 1988).

Qur study of river otters in the Cearwater River, identified
simlar patterns in home range and consecutive-day indices as the
studi es summari zed above. Mal e otters tended to maintain |arger
hone ranges and nove |onger daily distances during all seasons

t han fenal es. The increased novenents observed for males during
the spring and sunmer probably was related to adult nales seeking
breedi ng femal es. Both of the fenmales we nonitored were adult
femal es who raised litters of otter pups during the study.

M ni mum spring and nmaxi num fall novenents observed for adult
femal e otters was probably related to those fenmales being tied

closely to the natal den area during early pup rearing, and
increasing their novenents as the pups devel oped through sunmer
and fall

Most authors reported food availability, at least for certain
periods during the year, can have a strong influence on hone
range size, overlap, and novenents of otters. An additiona
pattern in the literature suggested hone range and novenent
patterns may be influenced by gross habitat configuration. Ri ver
otter populations inhabiting strictly lacustrine habitats, such
as those in the J.D. Murphree WIldlife Minagenent Area in Texas
and Voyageurs National Park in Mnnesota, tend to nobve shorter
daily distances within smaller honme ranges. Also, hone ranges
tend to be non-overlapping, and otters are nore prone to exhibit
territoriality. In contrast, otter populations inhabiting
primarily linear riverine habitats such as were found in the
Payette drainage, tend to nove greater daily distances in |arger
hone ranges, and honme ranges tend to overlap with little
territorial behavior

The results of our study supported the notion that gross habitat
configuration influences otter hone range and novenent patterns.
Unli ke other studies of natural otter populations, our study area
consisted solely of linear, riverine habitats. W would predict
otters in the Cearwater R ver would nove greater distances and
mai ntain |arger, overlapping, hone ranges relative to those
reported in the studies cited above. Furthernore, we would
anticipate otter hone range and novenent patterns in the
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Clearwater River would be nore simlar to results reported for
otters in central |daho, where a mx of lacustrine and riverine
habitats occurred, than those reported in the strictly

| acusterine habitats in Voyageur National Park or the J.D.
Murphree Wl dlife Managenent Area.

Mean honme range lengths for nales (106 km) were nuch |arger and
mean female hone range lengths (26 km) were generally larger in
this study than reported in the other studies. Wolington
reported honme ranges for famly groups between 3-11 km and a
maxi mum observed hone range for an adult male of 23 km Rout e
and Peterson reported average w nter and summer hone range
lengths for two study areas in Mnnesota. Average nale hone
ranges |lengths ranged from 8-50 km for nmale and 10-23 km for
femal e otters. Mel qui st and Hornocker's results were nore
simlar to ours, reporting rmale hone ranges |engths (63-78 km
that were internediate between Clearwater otters and the rest of
the studies, and fenmale honme range lengths (31-35 km simlar to
those found for Clearwater otters

A high degree of hone range overlap occurred for otters in the

Clearwater River (Appendix E). W found no evidence of intra- or
intersexual territoriality. In the upper Cearwater River
section, a group of five otters, including three instrunented

mal es and presunmable all males, traveled together and occupied 80
mles of the Cearwater River, a mgjority of the study area, for
nost of the year. Their honme range overlapped with several other
unmarked male and fenale otters al so occupying that section of
the river. Instrunented river otters in the |ower C earwater
River section all exhibited hone range overlap. Mle otter M3's
hone range overlapped with two adult fenmale otters, and the two
adult female otters' honme ranges overlapped as well.

Mean consecutive-day novenents of nmale (il.6 kn) and fermale (2.0
"kn) otters in the Clearwater river were also greater than
reported in other studies. Foy reported nmean consecutive-day
nmovenents of 1.4 and 3.9 km respectively for nmale and fenale
river otters in Texas. Route and Peterson reported seasonal
consecuti ve-day novenents for sunmer and w nter between 1.2-3.4
km for male and between 1.0-1.4 for ferale otters. Mean
consecuti ve-day novenents for otters in Al aska were all |ess than
2 km and a naxi num daily novenent was reported as only 2.9 km
Again, our results were simlar to Ml quist and Hornocker's
study, which reported novenents for juvenile male (4.7-5.1 km
otters that were internediate between those reported for the
Cearwater River and the other studies. Mvenents for adult
females (2.1-4.7) were simlar to those reported for the

Cl earwater River.
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HABITAT USE BY RIVER OTTERS IN THE CLEARWATER RIVER

INTRODUCTION

Because river otters inhabit a wide variety of habitats,
characterizing inportant habitat paraneters is difficult.

I nportance of particular otter habitat paraneters vary anong
geographic areas and depend on a conbination of factors including
seasonal weather patterns, gross habitat configuration,
vegetati on and norphol ogi cal habitat features, and avail able
forage itens. Therefore, river otter habitat is best assessed on
a watershed basis. We assessed habitat use by instrunented
otters in the Cearwater River to identify stream reaches
important to river otters that could be protected or enhanced for
otters.

In assessing habitat use of the Cearwater R ver by river otters,
we: 1) characterized available river otter habitats, 2)
characterized den sites used by otters, 3) characterized latrine
sites used by otters, and 4) determ ned selection of available
habitats by otters in the study area. Habi tat use data was
collected by nonitoring novenents of instrunmented river otters.
Ten otters were trapped, inplanted with radio transmtters, and
rel eased in the study area. However, habitat use data could only
be collected from six of these aninals. Hone ranges of three
adult nale otters (M, M, and M2) were nostly outside of the
study area and little habitat data could be collected for these
ani mal s. In addition, juvenile female FIO died from unknown
causes five nonths after release, and year-round data could not
be coll ected. O the 6 otters for which year-round data was
collected: three (M3, F8, and F9) nmintained separate hone ranges
in the lower river section and habitat data was collected for
each ani mal independently, while the other three (M, M, and
MI1) traveled together as a group for nost of the year in the
upper river section and did not provide independent observations
for habitat use data.

METHODS
Habitat Availability

River otter habitat in the study area was characterized by

mappi ng bank vegetation (VEG and bank substrates (BNK) along the
Clearwater River and the first 5 kmup fromthe nouth of
tributary streans. Bank vegetation was classified by
categorizing the overstory and understory into broad vegetation
groups (tree, shrub, or herbaceous) and characterizing them as
either dense or sparse (Appendix F). Bank substrate was
generally classified according to particle size, and artificial
riprap substrates were further identified as either highway or
railroad and classified as either large or snmall (Appendix F).



Habitat availability was determned by calculating the total

| ength of shoreline covered by each category for bank substrate
and bank vegetation variables and summarizing results as
proportions of each category found in the study area. Resul ti ng
frequency tables were used to re-code bank substrate and bank
vegetation variables into fewer categories to elimnate |ow cell
frequency counts and to aid in data interpretation. Re- coded
categories for bank substrate (BNKI) and bank vegetation (VEQ)
are listed in Appendix G Chi -square analysis was used to
conpare the availability of habitats between |ower and upper

Cl earwater River sections.

Habitat Use

Denning Habitat - Instrunented river otters were |ocated daily
during one of three 6-hour nonitoring blocks (0600-1200 hrs.,
1200- 1800 hrs., and 1800-2400 hrs.). Moni toring blocks were
rotated every week. Because the majority (81% of radiolocations
were collected while otters were inactive inside dens, only

i nactive locations for denning otters were used to assess denning
habi t at . Each den site used by instrunented otters was assigned
a den type (Appendix F), and habitat variables associated at each
den site were recorded including VEG BNK, presence or absence of
beaver activity (BVR), flow category (FLW, and waterway category
(WQ (Appendix F) . Den use by river otters was assessed by: 1)
investigating use of different den types, and 2) characterizing
denni ng habitats.

Oter use of different den types was investigated by recording
the nunber of times instrunmented otters used a different den type
and cal culating a den use index (the nunber of tines a den type
was used divided by the nunber of different dens of that type
docunented in the study area). Denni ng habitat was assessed by
calculating the frequency for habitat variable categories
associated with den sites, based on the nunber of tines a den
site was used by instrunmented otters. One-way frequency tables
for each variable were conbined into two- and three-way frequency
tables to assess associations between habitat vari abl es. Two- way
frequency tables conbined bank substrate and bank vegetation
habitat variables, and three-way frequency tables were
constructed to conbine flow, waterway category, and beaver sign
vari abl es. Use of habitat variables was conmpared between three
river sections: upper and |lower Cearwater River sections, and
the Potlatch R ver.

Latrine Site Habitat - Vari abl es neasured to characterize habitat at 50
docunented latrine sites are listed in Appendix F. In addition
to variables recorded at otter dens, bank cover (COM and COV2),
bank slope (SLOP1 and SLOP2), land form (LNDFRVM, and water depth
(DEPTH) were al so recorded. Data was summarized by

constructing frequency tables for each variable. Chi -square
tests were perfornmed to conpare habitats at otter latrine sites
between the | ower and upper O ear-water River sections.
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Habitat Selection

Because we collected availability data for only bank substrate
and bank vegetation, assessnent of habitat selection was
restricted to those two habitat variables. Habitat sel ection was
assessed by conparing proportions of available bank substrate and
bank vegetation habitat categories to proportions of those
habitat variables used by instrunmented river otters, as outlined
by Neu et al. 1974). Habitat availability was determ ned by
calculating the length of shoreline represented by each variable
category using A S analysis of mapped habitat variables, and
expressing results in proportions. Habitat use was determ ned by
calculating the frequency of habitat variable categories
associated with radiolocations of inactive otters using GS
overlay analysis of radiolocation and mapped habitat variable
coverages, and expressing results as proportions.

Habi tat sel ection was assessed at two |evels: 1) habitat use for
all otters was conpared to habitat availability within the study
area, and 2) habitat use for individual otters was conpared to
proportions of available habitats within individual otter home
ranges. Habitat use was determned for M3, F8, and F9 in the

| ower river section and M2 was selected to represent habitat use
for the group of otters who nmintained cormon hone ranges in the
upper river section. Smal |l er sanmple sizes for individual otters
requi red that bank substrate and bank vegetation variables be re-
coded and collapsed with fewer categories for statistica

anal ysis. Categories for re-coded bank substrate (BNK2) and bank
vegetation (VER) variables used in the habitat use analysis are
listed in Appendix G

RESULTS
Habitat Availability

Shorelines along the Clearwater River are dom nated by rocky
substrates Table 11. Over 70% of shoreline substrates are
conposed of either gravel and cobbles (36% or riprap (35%.
Sandy or organic soil substrates conpose only 5% of the
shorel i ne.

The proportions of bank substrates (BNKI) and bank vegetation
(VE@) are presented in Table 11. Bank substrates were simlar
between the | ower and upper river sections. The majority of
shoreline for both sections was conposed of either gravel and
cobbl e, rock, or riprap. However, the proportions of these
substrates were significantly different (P < 0.001, 29% of cell
with expected counts < 5) between sections. More shoreline was
conposed of large riprap in the upper section while nore snal
riprap occurred in the |ower section. In addition, there is nore
natural rock substrates along the |ower section
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The nost abundant vegetation found along the river were scattered
tree overstories with sparse shrub understories (16.9%, sparse
shrub overstories with sparse herbaceous understories (15.2%,
and tree overstories with sparse shrub understories (12.2%.
CGeneral ly, sparse or unvegetated habitat categories accounted for
approxi mately 75% while dense habitat categories accounted for
only 25% of all bank vegetation. Although 63% of all vegetation
along the Cearwater R ver had tree overstories, about half were
scattered trees and over 69% supported sparse understories.

Shrub overstories accounted for nost of the renainder of the
vegetation along the river with sparse shrub overstories

predom nating (87%.

Table 11. Proportions of available bank substrate (BNK1) and vegetation (VEGI) for the
lower and upper river sections, and the entire study area, within the Nez Perce Indian
Resenfation, 1991-92.

Ri ver Section (%)

St udy
Habi t at vari abl e/ cat egory Lower Upper areh
Bank Substrate (BNK)
Organic 3. 005 0.018 0.016
Sand 0.077 0. 027 0.035
G avel , cobbl e 3. 406 0. 397 3. 357
Natural rock 3.17C c. 397 0.154
Nat ural boul der 0. 000 c. 321 €.025
Smal |l rigrap 3.252 C. 168 0.212
Large riprap 0.090 C. 274 0. 136
Congl orrer at e 0. 065
Bark vegezarion (VEG1)
Tree overstory 0. 000 C. 005 0. 003
Tree overstory/dense shrub 0. 053 0.072 0.054
Tree overstoryisparse shrub 3.121 c. 149 0.120
Tree overstory/dense herb 0.020 0.039 0. 047
Tree overstoryisparse herb 3.015 0. 037 0. 080
Scattered tree overstory 3. 000 0. 007 0. 004
Scattered tree overstory/dense shrub 0. 046 €.027 0.028
Scattered tree overstoryisparse shrub 3.202 G 262 0.169
Scattered tree overstory/dense herb 3.018 c.c1 0. 058
Scattered tree overstory/sparse herb 0.031 0.021 0. 066
Dense shrub overstory 3.008 0. 000 0.004
Dense shrub overstory/decse herb 5.9049 0.003 2.019
Dense shrub overstory/sparse herb 0.011 0.C07 0.012
Sparse shrub overstory 3. 048 0. 056 9.037
Sparse shrub Overstory/dense herb C.046 0.027 3.037
Sparse shrub overstory:sparse herb 0.217 0.183 0. 152
Dense herb overstory £.001 3. 007 0.022
Sparse herb overstory c.324 3. 005 3.013
Unveget at ed 0% canopy cover c. 037 7.C57 0. 036
Cnveget ated C-258 canopy cover G 355 3.032 0.038
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Proportions of bank vegetation were simlar for the |ower and
upper C earwater R ver sections. The three nost common
vegetation categories for both sections were tree overstories
with sparse shrub understories, scattered tree overstories wth
sparse shrub understories, and sparse shrub overstories wth
sparse herbaceous understori es.

Habitat Use

Denning Habitat - Instrunmented river otters used 124 different dens
during the course of the study. The distribution of dens sites
is showmn in fig. 8. Docunentation information is presented in
Appendi x H. Docunented otter dens are sunmarized by reach and
den type in Table 12. River otters in the Oearwater River used
nore (63% rock cavities than any other den type. Rai | r oad
(24.2% and highway (19.4% riprap, hatural rock (19.4%), and
vegetation (12.9% were the nost common den types. Only 7 beaver
dens (2 in the pPotlatch River, 4 in the lower river section, and
1 not classified to reach) were docunented to have been used by
otters. Rock cavities were the nost common den types in all
sections of the study area. Were |large riprap was avail abl e,
otters tended to use those substrates nost often for den sites.
Along the Selway and Lochsa Rivers where no railroad and little
hi ghway riprap was available, otters used nore natural rock
cavities than any other den type. Qters denned in dense

veget ation throughout all reaches of the study area.

The nost abundant den types were also used nobst frequently by
otters in the study area (Table 13). Den type category "other
unnatural" received the highest den use index. "CQt her unnatural"
dent types included abandoned |og bunks filled with |arge rocks
(n = 2), old culverts (n = 1), or riprap with large pieces of old
cenment used for fill (n = 1). Rai |l road riprap, highway riprap
and natural rock cavities had the highest frequencies of use.
Oters denned under vegetation |east frequently.

Frequency of use for different den types varied anong the |ower
and upper Cearwater River sections and the Potlatch River (Table
14) (chi-square = 91.174, 6 df, P < 0.001). Use of den types was
simlar between the |ower and upper Cearwater R ver sections in
that rock cavities were the nost frequently used types. However ,
use of vegetation for denning sites was nore frequent in the

| ower river section (chi-square = 11.23, 3 df, P = 0.011).

Oters in the pPotlatch River showed a different pattern of den
type use than either the lower (chi-square = 86.726, 3 df,

P < 0.001) or upper (chi-square = 55.08, 3 df, P < 0.001)
Clearwater River sections. Oters in this section used nore
railroad riprap, |ess highway riprap, and |ess natural rock
cavity den types than otters in the other two river sections.
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Fig. 8. Distribution of den sites used by instrumented river otters in the Clearwater River within the Nez
Perce Indian Reservation, Idaho, 1992.
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Table 12. Summarized results of otter den use in the Clearwater River within the Nez Perce Indian Reservation, Idaho, 1991-92.

Rock cavity
Beaver Nat ur al Riprap Ot her Ot her Unclass-
dens cavity Highway Rail road unnat ur al nat ur al Veget ati on ified Total
Reach n % n % n % n % n % n % n % n % n %
LMCR' 4 (3.2 2 (1.6) 9 (7.3) 6 (4.8) 3 (2.4 1 (0.8) 5 (4.0) - - 30 (24.2)
NFCRP - 1 (0.8) - - - - 1 (0.8) - - - - - - 2 (1.6)
UMCRS® - - 1 (0.8) 5 (4.0) 11 (8.9) - - - 2 (1.6) - - 19 (15.3)
SFCRY - - - - 2 (1.6) 1 (0.8) - - 3 (2.4)
MFCR® 4 (3.2) 4 (3.2) - - - - 1 (0.8 2 (1.6) - - 11 (8.9)
LOCHE 6 (4.8) 2 (1.6) - - - - - - - - 8 (6.9
SELWY - - 4 (3.2 2 (1.6) - - - - 1 (0.8) 2 (1.6) 1 (0.8 10 ¢(8.1)
pTCHP 2 (1.6) 4 (3.2) 1 (0.8 12 (9.7) 1 (0.8) 6 (4.8) 4 (3.2 1 (0.8) 31 (25.0)
MFCR Trib.' - - - 1 (0.8) - - - - - - - - - - 1 (0.8)
LOCH Trib.3 - - 1 (0.8) - - - - - - - - - - - 1 (0.8)
PTCH  Trib.® - - 1 (0.8) - - 1 (0.8) - - 1 (0.8) - - - - 3 (2.4)
Unclass.?! 1 (0.8) - - - - - - - - - - . - 4 (3.2 5 (4.0)
Tot al 7 (5.6) 24(19.4) 24(19.4) 30 (24.2) 5 (4.0) 12 (9.7 16 (12.9) 6 (4.8) 124(100.0)

3 | MCR = Lower mainstem Clearwater River

® NFCR = North Fork Clearwater River

¢ UMCR = Upper mainstem Clearwater River

9 SFCR = South Fork Clear-water River

® MFCR = Middle Fork Clear-water River

" LOCH = Lochsa River

9 SELW = Selway River

" PTCH = Potlatch River

f MFCR Trib. = Tributaries of the Middle Fork Clearwater River
I'LOCH Trib. = Tributaries of the Lochsa River
X PTCH Trib. = Tributaries of the Potlatch River
' Unclass. = Unclassified den type



Table 13. Number (n), frequency of use, and den use index (Index) for different den types
used by instrumented otters in the Clearwater River within the Nez Perce Indian
Reservation, Idaho, 1991-92.

Freauencv
Den Type n n % | ndex'
Beaver 7 33 3.7 4.7
Natural rock cavity 24 157 17.5 6.5
H ghway riprap 24 219 24. 4 9.1
Rai | road riprap 30 317 35.3 10.6
O her unnat ur al 5 59 6.6 11.8
G her natural 12 34 3.8 2.8
Veget ati on 16 80 8.9 5.0

Uncl assi fi ed 6

2 Den use index = frequency / n

Table 14. Comparison of frequency of use (n) of the most abundant otter den types
between the lower (LCR) and upper (UCR) river sections and the Potlatch River in the
Cleamater River drainage within the Nez Perce Indian Reservation, Idaho, 1992.

Den tvpe
Nat ur al Hi ghway Rai | r oad Vege-
rock riprap riprap tation Tot a
Section, n 3 n % n % n % n %
LCR 62 19 120 36 108 32 45 13 335 160
UCR 35 14 87 35 109 44 19 8 250 100
Potlatch R 12 10 3 3 96 80 10 8 121 100

& All three river sections significantly different from each other ( P < 0.05).

Sunmmari zed results of denning habitat assessnment are presented in
Appendi x | . Habitats nost frequently associated with den sites
were simlar to the npst abundant habitats available in the study
area. The npst common bank substrates associated with den sites
were |large railroad riprap, |arge highway riprap, and natural
rock (Appendix I-1). The nost frequent bank vegetation types
associated with den sites were unvegetated and sparse shrub
overstory with sparse herbaceous understory. Two-way frequency
t abl es showed unvegetated and sparse shrub overstory with sparse
her baceous understory vegetation categories were associated wth
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| arge highway and railroad riprap types (AppendiXx 1-2). Three-
way frequency tables indicated that otters used dens al ong

mai nstem habitats not associated with beaver sign, and in a
variety of flow categories including main current, eddy/pool, and
rapids/riffles (Appendix 1-2).

Denning habitats were simlar between the |ower and upper
Clearwater River sections and did not vary from patterns observed
for the entire study area (Appendix |1-3 to |-6). Denni ng
habitats for otters using the Potlatch River differed from both
the | ower and upper river sections. The nost frequent bank
substrates at Potlatch River dens sites were l|large railroad
riprap and organic (Appendix |-7). The nost abundant bank
vegetation included dense shrub and dense herbaceous categories.
Two-way frequency tables showed that the nost frequent bank
vegetation and substrate conbinations were large railroad riprap
substrates associated with either dense shrub or dense herbaceous
vegetati on categories (Appendix [|-8). Three-way frequency table
showed that otters denning in this section |ocated den sites nost
often along eddy and pools in either slough or mainstem habitats
not associated with beaver sign (Appendix |-8).

Latrine Site Habitat = Habitat assessnent results for docunmented otter
latrine sites are listed in Appendix J. Most latrine sites were
| ocated in eddies (668) along either convex (52% or straight
(2699 shorelines of either mainstem (n = 36) or side channe

slough (n = 10) habitats of the Cearwater River. Al latrine
sites located in side channel sloughs occurred in the lower river
section. Haul -outs to latrine sites were nostly shallow (< 50

cm with flat contours below the waterline (64% and either
shal |l ow sl oping (50% or steep sloping (28% banks. Si gn of
beaver activity was observed at over 60% of docunmented latrine
sites.

More than half (58% of docunented latrine sites were located in
either sand or large riprap bank substrates. Oter latrine sites
were associated with a variety of vegetation categories; the two
nost frequent were sparse shrub overstory with sparse herb
understory and unveget at ed. Bank vegetation at latrine site

| ocated on sandy substrates was nostly (77% either dense shrub

or dense herbaceous. Latrine sites |located on rocky substrates
were nostly (75% associated with either no or sparse vegetation
Hi ding cover was low at all latrine sites regardl ess of bank

substrate or vegetation. Visibility at 1.5 mfromlatrine sites
was greater than 50% at 82% of the sites. Visibility at 4.5 m
fromlatrine sites was greater than 75% at 74% of the sites.

Docunented latrine sites were generally evenly distributed
between the |ower (n=29) and upper (n=21) Cearwater River
sections. Chi-square analysis did not detect any differences in
habitat patterns associated with latrine sites between the two
river sections.
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Habitat Selection

Bank Substrate = Instrunmented river otters displayed definite use
patterns for bank substrates (BNK1l) in the study area (Table 18).
O the four npbst conmon substrates conprising 86% of all
avai |l abl e substrates, gravel and cobble were avoided and natura
rock and |arge riprap were preferred when data from all otters
were analyzed. Although sand occurs infrequently in the study
area, it was used greater than expected.

Al t hough some variation in individual preferences for bank
substrates (BNK2) was evident, habitat use patterns for bank
substrates were generally simlar anong all otters (Tables 19 and
20). Gravel and cobble substrates were avoided by all otters
Large riprap substrates were used nore than their availability by
all otters, and significantly so for M2 and F9. Natural rock
substrates were preferred by otters M3 and F8, but used |ess than
the available proportion within otter M2’s home range, and
significantly so for F9. Finally, sand substrates were used in
greater proportion than their availability for all otters but
only significantly so for otter F8.

Bank Vegetation - Use of bank vegetation was variable and no
patterns were discernable. For all otters conbined, 11 of 17
bank vegetation categories were used significantly nore or
significantly less than expected (Table 15). O the 20 different
bank vegetation (VEGl) categories, 57% of all radio |ocations of
otters were in only two categories: scattered tree overstory wth
sparse shrub understory and sparse shrub overstory with sparse
herb understory. These two vegetation categories were also the
two nost abundant vegetation category and both were used greater
t han expect ed. The third nost common vegetation category in the
study area, tree overstory with sparse shrub was used |ess than
expect ed.

Use of bank vegetation by otters M2 and M3 (Table 16),and F8 and
F9 (Table 17) were also variable. The three nost abundant bank
vegetation (VEG2) categories were the sanme for all animals: tree
overstory with sparse shrub understory, sparse shrub overstory
with sparse herb understory, and tree overstory with dense shrub
under story. However, use of these vegetation categories varied
by animal. Adult nale otters in the upper river section used
sparse shrub overstory with sparse herbaceous understory
vegetation nore than expected. Adult male otter M3 used tree
overstory with sparse shrub understory nore than expected and
tree overstory wth dense shrub understory |ess than expected.
Adult fenale otter F8 used tree overstory with dense shrub nore
t han expected, and sparse herb overstory |ess than expected.
Adult fenale otter F9 used tree overstory with sparse shrub |ess
t han expected and sparse shrub overstory with sparse herb
understories nore than expected.
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Table 15. Proportions in study area, expected and observed use, observed proportion and simultaneous confidence intewals for use of bank
vegetation (VEG1) by inactive river otters in the Cleatwater River within the Nez Perce Indian Reservation, Idaho, 1991-92. Utilization is based on
780 locations of 10 instrumented otters.

Proportion Expect ed Observed Observed

Bark -regetation in study area use use proportion

Cazegory (%) (n) (n) (%) Bonferroni
Scattered tree overstory/sparse shrub 0.169 131. 783 210 0. 269 0.221 < P < 0.317 .
Sparse shrub overstory/sparse herb 0. 152 i 18. 835 234 0. 300 0.250 < P < 0.350 *
Tree Crerscory.sparse shrub 0.122 95. 360 35 0. 045 0.023 < P < 0.367 .
Tree Overscory sparse herb 0. 080 62.530 3 0.004 0.000 < P < 0.011 .
Scattered tree overstory/sparse herb 0. 066 51. 211 25 0. 032 0.013 < P < 0.051 .
Scaz-ered tree overstory:dense herb 0.058 45, 553. 4 0. 005 0.000 < P < 0.9013 .
Tree overstory dense shrub 0. 054 42.020 39 0. 050 0.026 <P < 0.074
Tree GCvrerszory dense herb 0. 047 36. 468 18 0.023 0.007 < P < 0.039 .
Unvegetatzed 2-25% canopy cover C.338 29.673 2 0. 003 0.C00 < P < 0.009 *
Sparse shrub overstory 0. 037 28.599 31 0. 040 0.C19 < P < 0.061
Sparse shrub overstory./dense herb 0. 337 28.509 22 0.028 C.Ci0 < P < 3.046
Urivegetazed C% canopy cover 0. 333 25.625 16 0.021 6.C05 < P < 3.037
Scattered tree overstory- dense shrub 0. 028 21.880 84 0.108 C.074 < P < 0.142 .
Derise herb overstory 0.022 17. 117 5 0. 006 C.000 < P < 0.014 .
Der.se Shrub overstory-:derse herb 0.019 14. 428 41 0. 053 0.029 < P < 0.077 *
Sparse herb overstory 0. 313 9.759 6 0.008 0.C00 < P < 0.018
Dense shrub overstory.sparse herb 0.012 9. 588 3 0.C04 0.C00 < P < 0.011 *
Dense shrub overstory 0.C04 3.311 0 0. 000
Scatzered tree overstory 0.00C4 3. 249 0 0. 000
’rvecetated 0.C03 2.544 2 0. 003 0.030 < P < 0.009
?ree overszory 0.C03 1.975 3 0. 000

Total 1.co3 780.C00 780 1.C000

. indicates significant difference (P < 0.05).



Table 16. Proportions in home range, expected and observed use, observed proportion and simultaneous confidence intervals for use of bank
vegetation (VEG2) by inactive male river otters in the Clearwater River within the Nez Perce Indian Reservation, Idaho, 1991-92. Utilization is based
on 179 locations for otter M2 and 80 locations for otter M3.

Proportion Expect ed Observed Observed

tzer :d in kome range use use proportion

3anx vegetation category (%) (n) (n) (%) Bonf erroni

M2
Tree cverstory Sparse shrub S 412 73.819 68 0. 380 0.281 < P < 0.479
Spar se shrub overstory-sparse herb S 17. 30.67: 58 0. 324 0.228 < P < 0.420 .
Tree overstory dense shrub S 147 26. 286 i7 P 0.035 < P < 0.155
Sparse herb overstory S 08z 14.724 i 0. 061 0.012 < P < 0.110
Unvecetated 3 373 13. 129 7 0.039 0.000 < P < 0.079
Dense shrub overstory S 357 10. 261 15 0. 084 0.027 < P < 0.141
Dense nerb overszory 3 045 7.976 3 0.017 0.000 < P < 0.043 .
Tree overstory 3 012 2.134 0 oo

Tot al 1 CaC 179.000 179 1. 000

M3
Tree overstory sparse shrub 2.309 24.744 42 0. 525 0.375 < P < 0.675 .
Sparse shrub overstory sparse herb G 239 19.087 21 0. 263 0.131 < P < 0.395
T“ree overstory derse shrub 0. 229 18. 301 0 0.125 0.026 < P < 0.224 +
Dense shrub overs:iory 0.C73 5. 879 6 0. 075 0.000 < P < 0.154
Dense herb overstory C.Cs6 5. 301 1 0.013 0.000 < P < 0.047 *
Unveget at ed 0.C57 4. 569 3 0. 000
Sparse herb oversrory C.C27 2.120 0 0. 000

Tot al 1. coo 80. 000 80 1. 000

* indicates significant difference (P < 0.05).



Table 17. Proportions in home range, expected and observed use, observed proportion and simultaneous confidence intervals for use of bank
vegetation (VEG2) by inactive female river otters in the Clearwater River within the Nez Perce Indian Reservation, Idaho, 1991-92. Utilization is based
on 176 locations for otter F8 and 63 locations for otter F9.

Proportion Expect ed Observed Observed

Otzer :d in honme range use use proportion

2arx -regetation category (%) (n) (n) (%) Bonf erroni

F8&
Tree overstory/sparse shrub 0.117 73.424 73 0. 415 0.315 < P < 0.515
Sparsze shrub overstory/sparse herb 0.178 31. 297 22 0.125 3.058 < P < 0.192
Tree overstory‘dense shrub 0. 164 28. 854 58 0. 330 0.235 < P < 0.425 .
Derise shrub overstory 0. 106 i8.713 21 0.119 0.053 < P < 0.185
Urrregetated 0. 062 10. 953 0 0. 000
Sparse nerp overs:tory 0. 052 9.091 2 0.011 0.000 < P < 0.032 +*
Dernse nero overstory 0.021 3.668 0 0. 000

Tozal 1. 000 176. 000 176 1. 000

F9
Tree-- overstory/sparseshrub 0. 325 20. 497 6 0. 095 0.000 < P < 0.194 *
Tree orerstory.dense shrub 0.182 11.447 11 0.175 0.046 < P < 0.304
Sparse shrub overstory-/sparse herb 0.167 10. 513 30 0.476 0.307 < P < 0.645 .
Dense herb overstory 0. 166 10. 452 8 0.127 0.014 < P < 0.240
Der.se shrub overstory 0.071 4.494 7 0.111 0.C05 < P < 0.217
Sparse herb overstory 0. 054 3.371 0 0. 000
Unegetawed 0.035 2.226 1 0.016 0.000 < P < 0.059

Tczal 1. 000 63. 000 63 1. 000

. indicates significant difference ( P < 0.05).



Table 18. Proportions in study area, expected and observed use, observed proportion and simultaneous confidence intervals for use of bank
substrates (BNK1) by inactive river otters in the Clearwater River within the Nez Perce Indian Reservation, Idaho, 1991-92. Utilization is based on
780 locations of ten instrumented otters.

Proportion Expect ed Cbserved observed

Bank substrate in study area use use proportion
cat egory (%) (n) (n) (%) Bonf er r oni
Gravel / cobbl e 0. 357 278. 656 141 0.181 0.143 < P < 0.219 ~*
Smal | riprap 0.212 164. 975 195 0. 250 0.208 < P < 0.292
Nat ural rock 0. 154 120. 037 151 0.194 0.155 < P < 0.233 ¢
Large riprap 0.136 105. 948 227 0.291 0.246 < P < 0.336 *
Congl omer at e 0. 065 50. 695 5 0. 006 0.000 < P < 0.014 *
Sand 0. 035 27.270 56 0.072 0.050 < P < 0.094 ¢
Nat ural boul der 0. 025 19. 693 1 0. 001 0.000 < P < 0.004 *
Organic 0.016 12.725 4 0. 005 0.000 < P < 0.012 ¢

Tot al 1. 000 780. 000 780 1. 000

. Indicates significant difference (P < 0.05).



Table 19. Proportions in home range, expected and observed use, observed proportion and simultaneous confidence intervals for use of bank
substrates (BNK2) by inactive male river otters in the Clearwater River within the Nez Perce Indian Reservation, Idaho, 1991-92. Utilization is based
on 179 locations for otter M2 and 80 locations for otter M3.

Otter id Proportion Expect ed Obser ved Obser ved
Bank substrate in hone range use use proportion
cat egory (%) (n) (n) (%) Bonf er r oni
M2
Gravel cobble 0. 387 69. 348 32 0.179 0.103 < P < 0.225 ¢
Smal | riprap 0. 242 43. 243 34 0.190 0.113 < P < 0.267
Large riprap 0. 162 28. 940 78 0.436 0.338 < P < 0.534 *
Nat ural rock 0.133 23. 755 23 0.128 0.005 < P < 0.206
Organi ¢’ sand 0. 059 10. 584 12 0. 067 0.018 < P < 0.116
Nat ural boul der 0.017 3.130 0
Tot al 1. 000 179. 000 179 1. 000
M3
Gravel cobble 0. 440 35.178 20 0. 250 0.125 < P < 0.375 *
Smal | riprap 0. 337 26.928 27 0. 338 0.202 < P < 0.474
Nat ural rock 0.136 10. 895 22 0. 275 0.146 < P < 0.404 *
Organic’sand 0. 075 5.984 7 0.088 0.006 < P < 0.170
Large riprap 0.013 1.014 4 0. 050 0.000 < P < 0.113
Tot al 1. 000 80. 000 80 1. 000

* indicates significant difference (P < 0.05).



Table 20. Proportions in home range, expected and observed use, observed proportion and simultaneous confidence intervals for use of bank
substrates (BNK2) by inactive female river otters in the Clearwater River within the Nez Perce Indian Resewation, ldaho, 1991-92. Utilization is
based on 176 locations for otter F8 and 63 locations for otter F9.

Oter id Proportion Expect ed Cbserved Cbserved
Bank Substrate in home range use use proportion
cat egory (%) (n) in) (%) Bonf erroni
F8
Gravel. cobble 0. 396 69. 658 14 0. 080 0.027 < P < 0.133 ¢
Nat ural rock 0.282 49. 589 69 0. 392 0.297 < P < 0.487 .
Smal | riprap 0. 268 47. 207 63 0. 358 0.265 < P < 0.451
Organic/sand 0.031 5.536 23 0.131 0.066 < P < 0.196 *
Large riprap 0.023 4.009 7 0. 040 0.002 < P < 0.078
Tot al 1. 000 176. 000 176 1. 000
FS
Gravel ' cobbl e 0. 454 28.574 12 0. 190 0.063 < P < 0.317 ¢
Nat ural rock 0. 319 20. 102 9 0. 143 0.029 < P < 0.257 ¢
Smal | riprap 0.152 9.564 3 0. 048 0.000 < P < 0.117 .
Organic/sand 0. 043 2.690 4 0. 063 0.000 < P < 0.142
Large riprap 0.033 2.070 35 0. 556 0.395 < P < 0.717 ¢
Tot al 1. 000 63. 000 63 1. 000

* indicates significant difference (P < 0.05).



DISCUSSION

The riparian zone along the Cearwater R ver is a narrow, poorly
devel oped band of vegetation contained between the river and
State H ghway 12 on the south and the Camas Prairie Railroad on
the north side. Vegetation within the riparian zone is dom nated
by scattered tree or sparse shrub overstories and sparse
understories growing in either gravel, cobble, or riprap
substrat es. Pockets of scattered or sonetimes denser stands of
Ponderosa Pine (Pinus Ponderosa) with either sparse shrub or
sparse herb understories are found where the highway or railroad
pul | away from the river. | sol ated stands of Black Cottonwood
(Populus trichocarpa) Wi th dense herbaceous understories devel op
at the nouths of tributary streans. In general, patterns of bank
substrate and vegetation are simlar for both the |ower and upper
river sections.

Qur assessnent of habitat use by river otters in the d earwater
Ri ver suggested otters chose denning and latrine sites based on
the suitability of bank substrates nore than other habitat

par anet ers. For both den and latrine sites there was only weak
associ ations with bank vegetation and other neasured habit at
vari abl es. Further there was no discernable pattern in selection

for bank vegetation categories. However, there was a strong
correlation for den and latrine sites with bank substrates.
Large riprap substrates accounted for 35% of the avail able
substrates, and 43.6% of docunented den sites and 35% of
docunented latrine sites were located in this substrate type.

Oters preferred large riprap, natural rock, and sand substrates
for denning and latrine sites. One notable difference between
site selection for latrine sites and denning sites is beaver sign
was present in over 60% of latrine sites conpared to 21% of den
sites. A typical |ocation for either an otter den or latrine
site along the Clearwater River would be a |arge natural boul der
or riprap outcrop projecting into the river. These outcrops
would nornmally form an eddy with an associated sandy beach on the
downstream side of the outcrop. The large substrate would
provide denning cavities, while the sand beach woul d provide
rolling and grooming sites and the eddy would provide a good
foragi ng area.

Qur anal ysis suggested denning habitats in the Potlatch River are
different than those in the Cearwater River. Qters in the
Potlatch tended to use dens nore often associated with denser
vegetation, organic substrates, eddy or pool flow categories, and
sl ough waterway categories. These differences may be expl ained
by the differences in availability of those habitats between the
Potlatch and Clearwater rivers. Large railroad riprap substrates
were used nost frequently for den sites in the O earwater and
Potlatch River. However, unlike the O earwater River, nuch of
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the railroad enbanknment along the Potlatch River was covered with

dense bl ackberry bushes, accounting for the higher frequency of
dense vegetation associated with den sites in this section
Additionally, there were nore slough and side channel habitats
along the lower Potlatch River than the Cearwater River, and
otters used these areas extensively. Consequently, nore otter
dens in the Potlatch R ver were |located in sloughs which were
associated with organic bank substrates and dense vegetation

types.
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DIET COMPOSITION OF RIVER OTTERS IN THE CLEARWATER RIVER

INTRODUCTION

To better understand how otters use habitats in the O earwater
River, inportant prey itens of otters were identified. From
identified prey remains found in collected otter scats, we
determined a list of prey itens consunmed by otters, identified
the relative frequency of use of prey itens, and |ooked at
tenmporal and spatial changes in diet conposition of river otters
in the study area.

METHODS

River otter scat was collected during radiotracking efforts and
nonthly latrine site surveys from January - Decenber 1992. Di et
conposition of river otters was determned by identifying all
prey remains found in collected scat. The relative proportion
each prey item contributed to the overall diet was determ ned by
the frequency each item was found across all sanples.

Col l ected scats were processed using the procedures outlined by
Mack (1985). Sanpl es were washed in nylon sanple bags in a
conventional clothes washing machine. Washed sanples were then
dried in a convection oven for 24 hours at 50" C. Processed
sanpl es contained clean bone and scale renains of ingested prey

items. Prey remains were examned under a binocular dissecting
mcroscope to identify prey items. Al prey items identified in
a sanple were recorded. However, since no quantitative measure

of the nunbers of each prey item present in a sanmple could be
made, only presence was recorded such that identified prey itens
were only recorded once for each collected scat.

Results are first presented as sinple frequency of occurrence for
each prey itemfor the entire river and over the entire
collection period, which lists all prey itens consuned by river
otters in the study area. Secondly, seasonal changes and

di fferences between three river sections for diets of crayfish
and identified fish species was investigated. ldentified fish
species were grouped by famly except for whitefish, which were
anal yzed separately from other salnmonids because they accounted
for a large proportion of the otters' diet. Two-way frequency
tabl es were exam ned and Chi-square tests were perfornmed to
detect differences in: 1) seasons for the entire river, 2)
seasons within each section, and 3) three river sections (upper

Cearwater River section, lower Cearwater River section, and
Potl atch River). Finally, Chi-square tests were performed to
detect differences in proportions of crayfish and all identified

fish conmbi ned within seasons.



RESULTS

Results were based on 1,367 sanples of collected otter scat,
including 880 sanples fromthe lower Cearwater River, 307
sanples from the upper Cearwater R ver, 75 sanples from the
Potlatch River, and 105 sanples from other sites within the study
area. O the sanple of identified fish and crayfish, 74% cane
fromthe |lower section, 22% from the upper section, and only 5%
fromthe Potlatch R ver.

Diet Composition

Fish, invertebrate, bird, and mammal prey remains were identified
(Tabl e 21). Fi sh-conprised 79% of all identified prey itens.
Crayfish was the only invertebrate identified and also conprised
a substantial (20% proportion of the sanple. Birds (0.4% and
manmal s (0.06% were considered infrequent prey itens of otters
in the dearwater drainage.

Fish were by far the nost frequently identified prey item Fi sh
famlies identified included Catostom dae, Sal nonidae, Cotti dae,
Cyprinidae, and Centrachi dae. Catostom d species could not be
differentiated by prey remains found in scat sanples. Bridgelip
(Cat ost onus col unbi anus) and |argescale (C. macrocheilus) suckers
were comon in the study area (Sinpson and Wallace 1982) and both
are believed to be otter prey.

Mountain whitefish (Prosopium wllianmsoni) was the only species
that could be differentiated from the rest of the sal nonids by
prey remains found in otter scats. Muntain whitefish (8.9% were
recorded as frequently as all other salnonids conbined (7.9%.

O her salnmonids occurring in the study area that could not be
differentiated during exam nation of prey remains in otter scat,

i ncluded steel head sal non (Oncorhynchus nykiss), chinook sal non
(0. tshawytscha), rainbow trout (Salm gaircheri), and cutthroat
trout (Salno clarki) (Sinpson and Wallace 1982).

Scul pins also could not be identified to species, however,
several species occurred in the study area, including torrent
scul pins (Cottus rhotheus), nottled sculpins (C bairdi),
shorthead scul pin (C confusus), and Paiute sculpins (C

bel dingi) (Sinpson and Wallace 1982).

Several cyprinid species were identified, including red side
shiner (Richardsonius balteatus) (08%, |ongnose dace

(Rhi ni chthys cataractae) and speckled dace (R osculus) (099,
northern squawfish (Ptychocheilus oregonensis) (0O4%, carp
(Cyprinus carpio) (0.6%, and chiselnouth (Acrocheilus alutaceus)
(0.3%).
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Centrarchids were difficult to identify to species, however, a
few scat sanpled included prey remains with sufficient
characteristics to identify smallnouth bass (M cropterus

dol om eui), black crappie (Ponmoxis nigromacul atus), and blue gill
(Lepom s nacrochirus).

Table 21. Diet composition of river otters determined by prey remains identified in river otter scat
collected during monthly surveys along the Clearwater River within the Nez Perce Reservation, Idaho,
1991-1992.

Frequency of
occurrence

3rey item n %
Fi sh
Cat ost omi dae
Catostonts spp. (large scale & bridgelip sucker) 407 25.5
Sal moni dae
Prosopium Wlliarnsoni (mountain whitefish) 140 8.8
Uni dentified salnonids (salnon, trout, chars) 123 7.8
Subt ot al 263 16.6
Cotti dae .
Unidentifi ed Cottus spp. (scul pin) 125 7.8
Cyprini dae
Richardsonius balteatus (red side shiner) 13 0.8
Rhinichthys SPP. (dace) 14 0.9
Ptychoctieil us oregonensis (northern squaw ish) 7 0.4
Unidentified Cyprinids (chiselnouth, carp) 49 3.1
Subt ot al 96 5.2

Cent r ar chi dae

Micropterus dolomieu (small mouth bass) 5 c.3
Pomoxis nigromaculatus (bl ack crapie) 2 c.1
Zepomis macrochirus (que gill) 4 0.3
Unidentified centrarchkids 63 4.0
subt ot al 74 4.7
Unidentified Fish
Unidentified fish species 208 18.7
Invertebrates
Asrtacus spp. (crayfish) 310 19.5
Mammals
Unidentified nanmmal s 1 0.1
Bi rds
Uni dentified birds 7 0.4
O her
Uni dentified other 12 0.8
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When considering only identified fish famlies, catostom ds were
nost frequently recorded conprising 42% of all identified fish
species (Table 22). Salnonidae was the next nost frequently
recorded fish famly, conprising 27% of identified fish prey
remai ns. Cottidae (13%, Cyprinidae (10%, and Centrachi dae (8%
were recorded less frequently. Al though crayfish were observed
in only 24% of the scats sanpled, they ranked second in frequency
of occurrence behind suckers (33% wth sal nonids conprising the
third nost frequent (21% prey item when considering proportions
of fish and crayfish in the sanple (Table 22).

Table 22. Diet composition of river otters based on identified prey items found in river
otter scat collected during monthly surveys along the Cleawater River, within the Nez
Perce Indian Reservation, Idaho, 1991-1992.

Al prey Fish only

Prey item Frequency (%) (%)
Cat ost om dae 407 32 42
Sal moni dae 263 2i 27
Cottidae 125 10 13
Cypri ni dae 96 8 10
Centrarchi dae 74 6 8

subt ot al 965 100
Astacus spp. (crayfish) 310 24

t ot al 1275 ice

Diets Within River Sections - Conposition of prey itens found in otter
scats was significantly different between all three sections
(Table 23). The upper Cearwater River section was different
fromthe lower O earwater River section (Chi-square = 37.6, 6 df,
P < 0.001) and the potlatch River (Chi-square = 46.9, 6 df,

P < 0.001). The potlatch River and the |lower Cearwater River
section also differed (Chi-square = 702 6 df, P < 0.001).

Potlatch River. Crayfish (41%, cyprinids (229, and centrarchids
(17% conprised the three nobst frequent prey itens in diets of
otters foraging in the Potlatch R ver. Use of sal nonids and
catostom ds (<10% was substantially less than that reported for
the Clearwater River sections. Wiitefish were not identified in
any scats collected fromthe Potlatch River. Cottids were
represented with simlar (7% frequency as the two O earwater

Ri ver sections.
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Table 23. Frequency of occurrence (n) of identified fish families and crayfish found in
samples of river otter scat collected during monthly scat surveys along three sections of
the Cleat-water River within the Nez Perce Indian Reservation, Idaho, 1991-92.

Section
_ Lower' _Potlatch? _ Upper®
Prey item n (% n (%) n (%)
Catostom dae 276 (32) 4 (07) 102 (41)
Sal noni dae 171 (20) 3 (06) 74 (29)
Cotti dae 91 (11) 4 (07) 17 (37)
Cypri ni dae 63 (07) 12 (22) 15 (06)
Centrarchi dae 45 (05) 9 (17) 18 (07)
Astacus spp. 215 (25) 22 (41) 25 (10)
Tot al 861(100)a* 54(1900)ab 251 (10C)ab
Al: fish 646 (75) 32 (59) 226 (90)
Ast acus spp. 215 (25) 22 (41) 25 (10}
Tot al 861(100)a 54(100)ab 251(100)ab

" Lower -  Lower Clearwater River section from it's mouth at Lewiston upstream to it's
confluence with the North Fork Clearwater River at Orofino.

Z Potlatch - Potlatch River

3 Upper - Upper Clearwater River section from it's confluence with the North Fork Clearwater
River at Orofino upstream to the eastern reservation-boundary near Kooskia.

a Values for seasons having the same letter are significantly different from each other (P < 0.05).

Lower Clearwater River. Catostom ds (32%, crayfish (25%, and

sal nonids (20% conprised the three nost frequent prey itens
identified in the diets of otters foraging in the |ower

C earwater River section. Cyprinids and centrarchids contributed
only a small proportion (<1049 to the diet of otters foraging in
this section, and the proportion of cottids found in the diet
were simlar to the other two sections (11%.

Upper Clearwater River. Catostom ds (41%, salnonids (30%, and
crayfish (10% conprised the three nost common prey itens
identified in scats collected fromthis river section.
Centrarchids and cyprinids were mnor proportions (<1094 of otter
diets fromthis section, and the proportion of cottids found in
the diet were simlar to the other two sections (7%

Proportions of fish and crayfish were significantly different
between all sections (Chi-square = 36.0, 2 df, P < 0.001)
(Tabl e 23). Proportions of crayfish in the diet in the upper
section was significantly lower than in the |ower section
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(Chi-square = 35.9, 1 df,
(Chi-square = 32.3, 1 df,
of crayfish in the diet
Potl atch River than the

P < 0.01).

P < 0.001) and Potlatch River

P < 0.001). In addition the frequency
was also significantly greater in the
| ower section (Chi-square = 6.6, 1 df,

Table 24. Seasonal frequency of occurrence (n) of identified fish families and crayfish
found in samples of river otter scat, collected during monthly scat surveys along three
sections of the Cleamater River within the Nez Perce Indian Reservation, Idaho, 1991-92.

Season
Spring Sunmer Fal | W nt er
Section/Prey item n (%) n (%) n (%) n (%)
Study Area
Cat ost oni dae 52 (29) 53 (20) 120 (38) 181 (37)
Sal noni dae 68 (38) 57 (21) 47 (15) 90 (19)
Cot ti dae 20 (11) 27 (10) 29 (09) 49 (10)
Cypri ni dae 16 (09) 24 (09) 20 (06) 36 (07)
Cent rarchi dae 7 (04) 15 (06) 18 (06) 34 (07)
Astacus spp. 14 (08) 5 (35) 84 (26) 93 (19)
Tot al 177(100)a' 271(100)ab 318(100)ab 483(100)ab
Al fish 163 (92) 176 (65) 234 (74) 390 (81)
Astacus spp. 14 (08) 95 (35) 84 (26) 93 (19)
Tot al 177 (100)a 271(100)ab 318(100)abc 483(100)abc
Lower *
Cat ost omi dae 25 (29) 36 (22) 86 (34) 128 (35)
Sal moni dae 27 (32) 45 (28) 43 (17) 55 (15)
Cot ti dae 11 (13) 18 (11) 19 (08) 43 (12)
Cypri ni dae g (09) 10 (06) 18 (07) 27 (07)
Centrar chi dae 1 (01) 7 (04) 10 (04) 27 (07)
Astacus spp. 13 (15) 47 (29) 74 (30) 81 (22)
Tot al 85(100)a 163(100)b 250(100)ab 361(100)ab
Upper® .
Cat ost oni dae 23 (28) 12 (34) 34 (58) 33 (44)
Sal noni dae 40 (49) 6 (17) 4 (07) 24 (32)
Cot ti dae 8 (190) 1 (03) 6 (10) 2 (03)
Cy-prini dae 5 (06) 3 (09) 1 (02) 6 (08)
Centrarchi dae 6 (07) 1 (03) 8 (14) 3 (04)
Astacus spp. 0 (00) 12 (34) 6 (10) 7 (09)
Tot al 82(100) 35(100) 59(100) 75(100)

2 | ower - Mainstem Clearwater River from it's mouth at Lewiston upstream to it's confluence with the Norm Fork
Clearwater River at Orofino. Sample sizes were too low to determine seasonal changes in otter diets.

® Upper - Mainstem Clearwater River from it's confluence with the North Fork Clearwater River at Orofino
upstream to the eastern reservation boundary near Kooskia.

' Values for seasons having the same letter are signifiiantly different from each other (P < 0.05).
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Seasonal Diets : Entire studv area - Significant seasonal differences in
proportions of prey itens ingested by otters were detected when
considering scats sanpled over the entire study area (Table 24).
Spring diets differed from all other seasons

(Chi-square gsymmer = 49.2, 6 df, P <O QCd; Chi-square fall = 62.1,
6 df, P < 0.001; Chi-square winter = 42.3, 6 df, P < 0.001).

Summer diets also differed fromfall and winter diets (Chi-square
fann = 35.3, 6 df, P < 0.001; Chi-square winter = 42.5, 6 df,

P < 0.001). Fall and winter diets were the only two seasons for
which diets were simlar.

Spring diets differ from all other diets because sal nonids were
consunmed alnost twice as frequently as in any other season, while
crayfish were detected 3-5 tines less than any other season

(Fig. 9). Use of sal nonids peaked during spring, conprising 38%
of the spring diet. Catostom ds were the next nost frequent
spring prey conprising 29% of the diet. Crayfish conprised < 10%
of the spring diet and was surpassed by cottids as the third nost
frequently used prey for this season.

Summer diets appeared to differ fromfall and winter diets
because suckers were consuned alnost half as frequently during
this season as conpared to fall and w nter. During sunmer, use
of crayfish reached an annual high (35%, while frequencies of
both salnonids (21% and catostomds (20% dropped from spring
frequenci es.

Proportions of suckers (fall=38% w nter=37%, crayfish

(fal1=26% winter=19% and salnmonids (fall=15% w nter=19% were
simlar for fall and wi nter seasons. During fall, catostomds
were used nost frequently (38%, followed by crayfish (268),
whil e use of salnonids declined further to an annual |ow (15%.
During winter, catostomds renmmined the nost frequently recorded
prey item (38%, while salnmonids (19% and crayfish (19% were
used at equal but |esser anounts.

Cottids were used in equal proportions throughout all seasons and
conprised around 10% of the diet during each season.

Proportions of crayfish and fish in the diet differed
significantly within all seasons (Chi-square = 51.1, 3 df,

P < 0.001) (Table 24). Pai rwi se conparisons indicated that all
conbi nati ons of seasons differed at P = < 0.05 |evel of

signi fi cance. Use of crayfish was highest during sumer and
gradual |y decreased through the year to a low in wnter.

Seasonal Diets: Within River Sections - Seasonal differences in diets were
detected within the lower (Chi-square = 57.9, 18 df, P < 0.001)
and upper (Chi-square = 74.0, 18 df, P < 0.001) river sections
(Tabl e 24). Not enough data was available to determ ne seasonal
differences in diets of otters fromthe Potlatch River. In both
| ower and upper river sections, the three nost common prey itens
were catostom ds, salnonids, and crayfish.
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Fig. 9. Seasonal percentages o' identified prey items found in otter scat collected during --oncly latrine site surv ., in the Clearwat<- River within
the Nez Perce indian Reservatic'! Idaho, 1991-1992,



Both sections had sim/lar seasonal patterns. Suckers were nore
frequent in the diet during fall and winter for both sections,
and use of crayfish was |owest during spring and highest during

summer and fall. In addition, salmonid consunption was highest
during spring. Salmonid consunption by otters in the upper
section dropped unexplainably to 7% in the fall, and was

conprised solely of mountain whitefish. Use of Sal nonids for the
ot her seasons ranged between 18-29%

DISCUSSION

Fish were the nost frequent prey of otters in the O earwater

Ri ver, conprising alnost 80% of otter diets. Diets of otters
foraging in the |ower and upper sections of the Cearwater River
were simlar but differed greatly from diets of otters foraging
in the potlatch River.

Al t hough crayfish contributed a larger proportion to the diet

t hroughout all seasons in the [ower section and catostom ds
tended to be used in greater frequency during nost of the year in
the upper river section, diet conposition and seasonal patterns
were generally simlar for both of these sections. Cat ost omi ds,
sal nonids, and crayfish conprised the three nost common prey
itens for otters foraging in these two sections. During spring,
sal nonids were used nost frequently by otters, while consunption
of crayfish was at its m ninmm During summer otters maxi m zed
foraging on crayfish, and during fall and winter otters foraged
nost heavily on suckers. Use of crayfish varied through all
seasons, conprising over 30% of otter diets in sumer and
gradual ly dimnishing through the year to a low (8% in spring.

Di et conposition of otters foraging in the Potlatch river )
differed from both the |ower and upper sections. Qters foraging
in this section consuned crayfish, cyprinids, and centrarchids
nost frequently. Sal noni ds and catostom ds each conprised |ess
than 10% of diets of otters foraging in this section.

Al t hough cottids nade up only 10% of the otters' overall diet,
their use remained consistent across all sections throughout the
year, indicating they were well distributed and available for
otters year-round throughout the study area.

Diets of otters in the Cearwater River were simlar to results
of other studies, which reported fish as the nost frequently used
prey item and use of crayfish also common (Lagler and Ostenson
1942, Greer 1955, Sheldon and Toll 1964, Toweill 1974, Mel qui st
and Hornocker 1983, Stenson et al. 1984, Mack 1985, Anderson and
Wol f 1987, Route and Peterson 1988, MDonald 1989). Qters are
opportunistic, feeding on prey in proportion to their realized
availability (relative abundance nodified by vulnerability to
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otter predation) (Mack 1985). W inferred that diets of otters
in the Clearwater are a reflection of the relative abundance and
vul nerability of prey itens during different seasons and wthin
different sections of the study area. Crayfish are likely nore
abundant in the lower Clearwater River and tributaries and
account for a larger proportion of diets of otters foraging in
those areas. Additionally, the vulnerability of crayfish nust
change seasonally, wth crayfish being nost vulnerable to otter
predation during sunmer and |east during spring.
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MITIGATION RECOMMENDATIONS

The mtigation proposal outlined by Mieleman et al. (1989), and
included in the Wldlife Mtigation Agreenent for Dworshak Dam
(Bonneville Power Adm nistration 1992), to conpensate for the
majority of river otter habitat |osses incurred at Dworshak Dam
i ncluded neasures to protect and enhance riparian habitats al ong
the Clearwater River. I mpl erent ati on obj ectives included: 1)
protect and enhance 21 mles of riparian habitats al ong the
Clearwater River fromthe nouth of Fish Creek downstream to the
sl ackwater of Lower Granite Dam and 2) protect and enhance 133
acres of riparian habitats on islands or side channel sloughs
along the lower Cearwater River downstream from the dam site.
The Nez Perce Tribe will develop a mtigation inplenmentation plan
to meet these mitigation objectives for riparian habitats in the
Clearwater River corridor.

This chapter provides recommendations to help guide the

devel opnent of the mitigation inplenmentation plan for riparian
habitats in the Cearwater R ver corridor. Based on the findings
of this study, we identify and prioritize sections of the
Clearwater River within the study area, that if protected or
enhanced woul d provide optinmal benefit to otters. W also
outline habitat inprovement alternatives which could by used to
enhance otter habitats.

RIPARIAN HABITATS IN THE CLEARWATER RIVER

Optimal otter habitat has been described as slow noving,
productive rivers meandering through wide flood plains squorting
wel | devel oped riparian zones. Such rivers usually have braided
channel systens with many side channel and backwater sl oughs.
Optimal shoreline habitats are described as undercut organic
banks supporting dense vegetation. River otter habitat in the
Clearwater River does not fit the picture of optiml habitat
descri bed above. The Clearwater R ver is predomnantly a single
channel system with rocky shorelines supporting marginal riparian
veget ati on. This study highlighted the degree to which the ‘

O earwater River has been channelized. Over 40% of the shoreline
in the upper river section have been riprapped. Li kewi se, over
30% of the shorelines have been riprapped in the |ower river
section which has either conpletely or partially dewatered four
of the five backwater channels found in this section. Shorel i ne
habitats along the mainstem Cearwater River are characterized by
| ong reaches of non-habitat punctuated by i sol ated pockets of
otter habitat. These "insular habitats" are vital in maintaining
otter nunbers in the study area as otters key in on these areas
for foraging, denning, groomng, and pup rearing.



Qur findings also revealed the adaptable nature of river otters.
H gh trap success, frequent otter sightings in the study area,

and abundant otter sign found throughout the study area suggested
the Cearwater River corridor supports a healthy sub-popul ation
of otters, despite the anount of disturbance to the river. W
attribute this to the adaptability of river otters in exploiting
di sturbed shorelines and the productivity of the Cearwater River
to supply anple forage for otters.

IMPORTANT RIVER OTTER HABITATS IN THE CLEARWATER RIVER
Mainstem Habitats

I nsul ar habitats along mainstem shorelines of the C earwater

River can be classified as either "fragnented rock" or

“riparian". Oters in the Cearwater River chose den sites based
on the suitability of bank substrates, nore than any other

habitat variable nmeasured during this study. The availability of
suitabl e bank substrates may be an inportant habitat

consideration in limting the nunber of otter den site in the
study area. The two suitable bank substrates used for denning by
otters in the study area were rock and organic. Al though nost
(88.4% shorelines were rocky, only approximtely 16% of the
study area contained suitable rock substrates for otter den

sites. Rocky shorelines used for den sites by otters in the
study area included fragmented boul der sized rock piles
containing large interstitial spaces. Suitable sites were found
nost commonly along riprapped shorelines and |ess frequently

al ong natural rock and boul der shorelines. Over 40% of al
docunmented otter dens were located in riprapped shorelines. A
typi cal fragmented rock insular habitat site occurred where the
Canas Prairie Railroad bed was dynamted through a rocky ridge

t hat extended down to the river. The ridge was reduced to |arge
boul der which were dunped over the enbanknent into the river.
These large piles of |oosely stacked boulders projected into the
river causing an eddy to form on the downstream side of the

pr oj ecti on. Sl ower noving water in the eddy deposited sedi nent
to fornmed sandy beaches. This also created habitat for otters:
rock cavities provided den sites, sandy beaches provided grooni ng
sites, and eddies provided foraging sites.

Al t hough sand and organic substrates only accounted for 5.1% of
the available substrates in the study area, otters preferred
these substrates for den sites. Riparian insular habitats occur
in small isolated pockets throughout the study area. These sites
are typically situated along concave shorelines where upstream
shoreline projections cause sedinment deposition and eventua
organi ¢ substrate formation. These sites typically support dense
riparian vegetation and receive frequent use by otters as

groom ng, defecating, and denning sites.
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Tributary Habitats

Al though tributaries in the study area do not support what would
be considered optimal otter habitat, large tributaries did
receive regular use by otters in the study area. Lar ge
tributaries are inportant habitats for otters in providing year-
round habitat, novement corridors for maintaining interchange

bet ween ot her sub-populations in the drainage, and inportant

natal den and pup rearing habitats. Fermal e otters tend to |ocate
natal dens in secluded areas away from main bodies of water and
raise their pups in slower noving side channel or backwater

sl oughs. Because the mminstem Clearwater R ver has very little

i sol ated side channel habitat, tributary streanms may support the
nost inmportant natal den and pup rearing habitats in the study
area. Although small tributaries in the study area received very
little year-round use by otters, they may be used for natal den
areas by fenmale otters during the breeding season

The best exanple of a riparian insular habitat in the study area
is found in the lower Potlatch River, a large tributary to the
Clearwater River. The flood plain is relatively undevel oped and
still supports a well devel oped riparian zone. The flood plain
is broad in places containing many side channels and backwater

sl oughs. Substrates are organic, supporting dense riparian
veget ati on. The Potlatch River received the nost frequent use by
instrumented otters of any other tributary stream The Potlatch
Ri ver also supports inmportant natal den and pup rearing habitat.
One instrunmented fenale otter established a natal den in an
isolated tributary to the Potlatch which she used for three
consecutive years during the study. Once the pups were old
enough to leave the den, the female noved themto the main
Potlatch River where the famly group predoninantly used side
channel and backwater slough habitats. Although the Potlatch

Ri ver supports a marginal fishery and no fishery existed in the
natal den tributary, both waterways supported dense popul ations
of crayfish which provided a readily available source of protein
for the adult and grow ng young.

MITIGATION RECOMMENDATIONS

Qur reconmended priority for selecting waterways for mtigation
neasures is tributary streans, side channel and backwat er

sl oughs, mainstemriver, and island habitats. Priorities are
based on ecol ogical values to river otters. Qher considerations
such as availability for purchase, purchase price, or |evel of

ri sk of developnent will also influence the selection of the
mtigation neasures included in the mtigation plan.
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Tributary Habitats

1)

2)

3)

4)

4)

Target large rather than small tributaries in the
Clearwater drainage for mtigation efforts.

Direct mtigation efforts toward protecting and
enhancing the lower end of tributary drainage,

preferably including their confluence with the
Cl earwater River.

Mtigation |ands should include, at a mninum 1 km of
shoreline containing contiguous riparian habitats.

Select tributaries that currently support or have the
potential to support good otter habitat including well
devel oped riparian vegetation, w de riparian zone,
organic or |arge rocky substrates for denning sites,
adequat e forage, adequate stream depths and fl ows,
etc...

Prioritize selection of tributaries for mitigation
neasures first based on quality of current and/or
potential otter habitat and secondly on the |evel of
ri sk of being devel oped or degraded. Priority should
be given to protecting tributaries that currently
support good otter habitat and have a high risk of

bei ng devel oped or otherw se degraded.

Suggested priority:

Potl atch R ver

South Fork C earwater R ver
Cl ear Creek

Lolo Creek

Lapwai Creek

Cot t onwood Cr eek

P ONT®

Enhancenent alternatives:
a. Create inmpoundnents to increase channel depth
and shoreline habitats, and to increase
habitats for river otter prey species.

b. Create small islands within inmpoundnents to
i ncrease shoreline and side channels slough
habi t at s.

c. Create rock or log instream obstructions to
encourage pooling and provide denning sites.

d. Restore riparian vegetation through grass,
shrub, and tree plantings.
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Side Channel Slough Habitats

1)

2)

3)

Enhance existing degraded side channel sloughs al ong
mai nstem habitats of the lower river section

Because restoring these habitats along the C earwater
River will entail considerable expense, we recomend
that feasibility studies, cost estinmates, and
cost/benefit analysis be conducted for all potential
sites.

Protect existing side channel sl oughs.

Potential side channel slough sites:
a. Turkey Island (restoration)
b. P&M Percy's slough (restoration)
c. Heart of the Monster slough (enhancenent)
c. Cherry Lane (protection)

Enhancenent alternatives:

a. Productive enhancenent alternatives wll
depend on the site under consideration.
Potential alternative should be reviewed and
analyzed in a feasibility study conducted for
each site.

b. Restoration projects should enphasize
mai ntai ning year-round flows, naxim zing
shoreline with in the project area,
maxi m zi ng pond and slough habitats, and
restoring riparian vegetation.

c. Restoration projects should include either
rock or log structures suitable for denning
sites.

Mainstem Habitats

1)

2)

3)

Target sections adjacent to confluences with |arge
tributaries preferable ones targeted for mtigation

Sel ect river sections supporting inmportant otter
habi tat including boul der outcrops, |arge riprap
substrates, well developed riparian vegetation wth
organi ¢ bank substrates, and side channel sloughs.

Prioritize selection of river sections first based on
gquality of current and/or potential otter habitat and
secondly on the level of risk of being devel oped or
degr aded. Priority should be given to protecting
river sections currently supporting good otter habitat
and have a high risk of being devel oped or otherw se
degr aded.
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Enhancenent alternatives:

a. Because of its single channel and rocky
shoreline nature, few alternatives exist
al ong mainstem habitats of the O earwater
Ri ver.

b. Restore flows, construct denning structures,
and enhance channel norphology in side
channel sl oughs habitats.

c. Construct shoreline denning structures that
project into river channel in areas |acking
sui tabl e denning habitats.

Island Habitats

1) Select islands which currently receive use by otters
and/ or beaver.

2) Prioritize islands containing organic substrates, well
devel oped riparian vegetation, and side channe
habi t at s.

3) Avoid selecting gravel bar islands for protection or
enhancenment neasures.

Suggested Island Habitats
a. Fir Island
b. Hog Isl ands

Enhancenent alternatives:
a. Few enhancenent alternatives exist for island
habi t at s.

b. Alternatives should enphasize devel oping side
channel slough habitats, constructing denning
structures, and inproving riparian
veget ati on.
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Appendix

Mean stadard morpbomethc measuremeds
of river otters captured in the Clearwater River, Idaho 1991-92
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Appendix A-l. Mean standard measurements (nun) of juvenile, yeading and adult
female river otters captured in the Clearwater River within the Nez Perce Indian
Reservation, ldaho, 1991-92.

Measur enent/ Age d ass n X SD m n. nmax.
Total Length
Juvenil e 1 1110.0 -
Yearl i ng 2 1192.5 24.7 1175.0 1210
Adul t 1 1250.0
Tail Length
Juvenil e 1 390.0
Year 1i ng 2 435.0 21.2 420.0 450
Adul t 1 460.0
Head Length
Juvenil e 1 150.0
Yearl i ng 2 145.0 7.1 140.0 150.
Adul t 1 160.0
Hi nd Foot Length
Juvenil e 1 130.0
Yearl i ng 2 125.0 21.2 110.0 140.
Adul t 1 140.0 -
Tail Circunference
Juvenil e 1 165.0
Yearling 2 182.5 3.5 180.0 185.
Adul t 1 190.0
Neck Circumf erence
Juvenil e 1 280.0
Yearl i ng 2 315.0 7.1 310.0 320.
Adul t 1 310.0 -
Chest Circunference
Juvenil e 1 375.0
Yearl i ng 2 415.0 7.1 410.0 420.
Adul t 1 395.0
Head W dth
Juvenil e 1 100-0 -
Yearling 2 122.5 10.6 115.0 130.
Adul t 1 120.0
H nd Foot W dth
Juvenil e 1 95.0
Year | ing 2 92.5 3.5 90.0 95.
Adul t 1 95.0
Ur o- Anal Di st ance
Juvenil e 1 25.0
Yearling 2 30.0 0.0 30.0 30.
Adul t 1 25.0
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Appendix A-2. Mean standard measurements (mm) of juvenile, yearling, and adult male
river otters captured in the Clearwater River within the Nez Perce Indian Reservation,
Idaho, 1991-92.

Measur enent/ Age C ass n % SD mn. max.
Total Length

Juveni |l e 2 1082.5 46.0 1050.0 1115.0

Year |l i ng 2 1197.5 10. 6 1190.0 1205.0

Adul t 4 1228.8 63.3 1140.0 1290.0
Tail Length

Juvenil e 2 387.5 3.5 385.0 390.0

Yearling 2 445.0 21.2 430.0 460.0

Adul t 4 447.5 55.2 395.0 500.0
Head Length

Juvenil e 2 147.5 10. 6 140.0 155.0

Yearl i ng 2 167.5 3.5 165.0 170.0

Adul t 4 152.5 12.6 140.0 170.0
Hi nd Foot Length

Juvenil e 2 135.0 0.0 135.0 135.0

Yearl i ng 2 123.5 2.1 122.0 125.0

Adul t 4 132.5 11.9 115.0 140.0
Tail Circunference

Juvenil e 2 120.0 63.6 75.0 165.0

Yearling 2 185.0 0.0 185.0 185.0

Adul t 4 171.3 69.1 70.0 220.0
Neck Circunference

Juvenil e 2 302.5 17.7 290.0 315.0

Yearling 2 211.0 125.9 122.0 300.0

Adul t 4 340.0 24.5 320.0 370.0
Chest Circunference

Juvenil e 2 365.0 7.1 360.0 370.0

Year |l ing 2 281.0 182. 4 152.0 410.0

Adul t 4 443. 8 30.9 410.0 470.0
Head Wdth

Juvenil e 2 115.0 7.1 110.0 120.0

Year |l ing 2 125.0 7.1 120.0 130.0

Adul t 4 121.3 8.5 110.0 130.0
H nd Foot Wdth

Juvenil e 2 88.5 2.2 87.0 90.0

Year |l ing 2 96.0 1.4 95.0 97.0

Adul t 4 93.0 8.9 80.0 100.0
Ur o- Anal Di stance

Juvenil e 2 127.5 3.5 125.0 130.0

Year |l ing 2 162.5 17.7 150.0 175.0

Adul t 4 182.5 45.7 150.0 250.0
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APPENDIX

Clearwater River Otter Project
Mail survey
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Appendix B-l. Mail survey questionnaire
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WILDLIFE MANAGEMENT

PO. Box 365 . LAPWAI. IDAHO 83540-0365 . (208) 843-2253

NEZ PERCE TRI BE
CLEARWATER RI VER OITER STUDY

As part of the Northwest Power Planning Council's Colunbia River
Basin Fish and WIldlife Program the Nez Perce Tribal Wldlife
Managenent departnment has recently initiated a river otter study
in the Cearwater drainage. The project will collect data on
otter distribution, habitat use, and food habits: in order to
identify otter habitats in need of protection and/or enhancenent
within the C earwater drainage.

W would like to solicit your involvenent in this program and
devel op an ongoing, working, relationship with you. W are
currently trying to conpile information on past and current otter
distribution in the drainage through past harvest information,
reported otter sightings, and collected incidental trapping data.
W have contacted Idaho Fish and Gane Biol ogists and Conservation
Oficers, US. Forest Service WIldlife and Fisheries Biologists,
and nenbers of the Idaho Trappers Association, to help in

conpi ling these data.

W would greatly appreciate your participation in filling out the
incl osed questionnaire and returning it to our office as soon as
possi bl e. W are also very interested in receiving reports of
otter sightings through the course of the study. Any sighting of
either otters or their sign may be reported to us at the
foll ow ng nunber:

OTTERHOTLI NE

(208) 843-2253 ext 347

Thank you for your time and consideration

Si ncerel v,

LTz Mock.

Curt Mack
Proj ect Biol ogi st

FOREST RESOURCES DEPARTMENT



NEZ PERCE TRI BE
CLEARWATER RI VER OI'TER STUDY
MAl L SURVEY

Little or no information has been collected on river otter

popul ations in the Cl earwater drainage. This survey, as part of
an initial study to synthesize available information, was
designed to gather and evaluate the extent of "common know edge"
on river otters in the drainage, not recorded in the witten
literature. Results of this survey will aid in generating a data
base which will provide a better understanding of historic and
current distribution of river otters in the Cearwater drainage.
The useful ness of such a data base is highly dependent upon a
high rate of participation. Pl ease take a few mnutes to
conplete the questionnaire and return it pronptly to our office:

Oter Distribution Survey
Nez Perce Tribe

Wldlife Managenent

P.0. Box 365

Lapwai, |D 83540

(208) 843-2253

XA IAARRARKARRRARARARARRAARRARKRARRARARAARAARKRARRAR R AR AR A A AAAhhihA

Nane :

Title:

Agency or organization:

Nunmber of years enployed with agency or organization:

District or area trapped:

Addr ess:
Phone:
Dat e:

YES NO
Wuld you like a copy of the survey results?. ........... 1 O
May we contact you for additional information?.......... cl cl

AhARARARRRAAR AR ARARhhkhkhhkhkhhhkhkhkhkhhhkhkhhkrhhkhhkhkhkhkkhkhkhkhkhhhkhkhkhkhhhkhkhkh



A)

Do you have specific information on river

otters in the C earwater drainage? YES
(first or second hand observations of live
aninmals, trapped otters, and/or otter sign)........ d

If NO go on to section B.

If YES, please supply, to the best of your know edge, the

following information for each sighting (use
addi tional paper if needed).

a. Date: b. Date Category: pre 1971 post 1971

d 0

c. Data Source: first hand second hand Iliterature other

4 d a d

d. Data Type: observation trap si gn ot her

4 a Q a

e. Location (be as specific as possible. A map or |egal

description would be helpful: T__ _ N, R__ _ (E or W),
SEC__ _ , __ _1/4, __ _1/4):
a. Date: b. Date Category: pre 1971 post 1971

4 4

c. Data Source: first hand second hand Iliterature other

4 Q J a

d. Data Type: observati on trap si gn ot her

d a Q d

e. Location (be as specific as possible. A map or |egal

description would be helpful: T _ N, R__ __(E or W),

SEC__ __, __ _'1/4, __ _ 1/4):



B)

Do you have general knowledge of river otters in the Clearwater drainage?
(personal communications or written material ). ......c.coviiiiiinmeeennnnnenenns E] E]

If NO, please return the questionnaire, and thank you for your participation.
If YES, please answer the following questions, for tributary and mainstem reaches you

are most familiar with, by completing the following table using the coded
variable values:

Would you classify the otter HABITAT in this reach as good (1), fair (2), poor (3),
or no opinion (4)?

Are REPORTS or observations of otters frequent (1), infrequent but consistent (2),
infrequent and sporadic (3), or no opinion (4)?

Are most report SOURCES sightings (1), incidental trappings (2), otter sign (3), or
no opinion (4)?

Do most reports indicate otter USE of mainstem habitats (1), tributary habitats (2),
both mainstem and tributary habitats (3), or no opinion (4)?

Would you classify OTTERS in this reach as residents (1), transients (2), or no
opinion (4)?

Would you consider otter STATUS in this reach abundant (1), common (2), uncommon (3),
or no opinion (4)?

Do otter POPULATIONS appear to be increasing (1), stable (2), decreasing (3), or no
opinion (4)?

HABITAT REPORTS SOURCES USE OTTERS STATUS POPULATIONS




Appendix B-2. Results of the general information section of the Clearwater River Otter Project’s mail survey, showing
number and distribution of responses received for each question (explanation to each abbreviation given in footnote

below).
Habi t at Cter I nf or mati on Habi t at Popul ati on
Condi tion Reports Sources Stat us Abundance Trend

Reach* G F C S T M T MT N R T N A C U N Il S D N
EVER 2 I3 3 Z 3 3 - 3 21 12 [ - -4 - -
UMCR 5 3 5 2 2 2 - 4 3 - 1 3 1 - 2 2 - -
MFCR 5 4 1 5 3 3 1 - 5 2 - 1 4 - - 2 1 -1
SFCR 3 2 3 5 12 1 1 5 2 - - 5 2 - - 5 - 2
Iéglchsa I; 4 2 2 3 2 2 - - 4 - - 1 3 - - 2 - -1

way - 1 1 1 12 - - - - - - -
NFCR {1 > - 2 -2 - g ot oyt
Potlatch R 3 2 4 2 3 4 1 - - - - -
Lolo O 9 - 2 - 2 2 2 - % - - 2 1_1 ? - 3 % -
O ofino 1 - 1 - 1 11 - - 1 1 - -1 - - 1 -
Bedr ock -1 -1 111 - - 1 1 - 1 - - 1 - -
SNKR 1 - 1 - 1 - - - 1 - - -1 - - - - - 1

Tot al 29 10 23 141 32 19 21 4 1 33 14 2 276 1 11 19 0 6
¢+ LMR = Mai nstem d earwat er G = God, F - Fair, P = Poor

UMCR = Mai nstem d ear wat er

MCR = Mddle Fork dearwater River F = Frequent, C = Infrequent but consistent,

SFCR = South Fork dearwater R ver S - Infrequent and sporadic

NFCR = North Fork O earwater River

SNKR = Snake R ver 0O = (bservations, T - Incidental trapping,

S = Qter Sign
M = Minstem T = Tributaries, M/T = Mainstem

Abundance:

and Tributaries, N = No Opinion
R = Residents, T = transients, N = No Opinion

A = Abundant, C = Common, U = Uncommon,
N= No Opinion

| = Increasing, S = Stable, D - Decreasing,

N = No Opi ni on



Appendix

River otter latrine sites
documented in the Clearwater River, ldaho 1991-192
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Appendix C. River otter latrine sites documented in the Clearwater River within the
Nez Perce Indian Reservation, Idaho, 1991-92.

Location
Nanme Code Reach UTWN UTME
Upper Hog 01 LMCR® 5143550 509000
| DT West 02 LMCR 5145290 516740
IDT Drift 03 LMCR 5145180 516500
Three Island Beach 04 LMCR 5149760 522890
Three Island Log 05 LMCR 5149760 522760
Burnt Pine 06 LMCR 5150080 523230
Cherry Lane Sand Spit 07 LMCR 5151020 524560
Upper Cherry Lane Slough 08 LMCR 5151280 525160
Fir Island 09 LMCR 5151370 525530
Satelliteville 10 LMCR 5152080 529650
Redheart Beach 11 LMCR 5150410 537440
Railroad Cut 1 12 LMCR 5149290 541060
Rail road Cut 2 13 LMCR 5149290 541100
Slide Rock 14 LMCR 5149760 546870
Ahsahka 15 UMCR® 5149520 552680
B-B 16 UMCR 5146080 558780
Zan's 17 UMCR 5141600 560860
Zan's Boat Ranp 18 UMCR 5140560 561290
Locust 19 UMCR 5139630 562280
Rai | road Tunnel 20 UMCR 5132020 565460
Kooski a Sl ough Trail 21 UMCR 5110620 577870
Kooski a Sl ough 22 UMCR 5110570 577910
M kes Latrine Site 23 UMCR 5131360 565770
Canyon Latrine 24 UMCR 5130800 566160
CWR - 1 25 MFCR® 5109280 581420
CWR - 2 26 MFCR 5109280 581380
CWR - 3 27 MFCR 5109240 581220
HTM Sl ough 28 UMCR 5117500 576310
Nott N Ham 29 UMCR 5121600 573990
Arrow 30 LMCR 5146100 517300
Dal e' s Cashway 31 UMCR 5114340 577230
Bi g Boul der 32 LMCR 5149730 547270
Mddle Tripple 33 LMCR 5149720 547120
Lenore 34 LMCR 5150510 534340
Potlatch Bunks 1 35 LMCR 5141270 504320
Potlatch Crib 36 LMCR 5141380 504470
Spal ding Bridge 1 37 LMCR 5143160 512300
Mor non  Town 38 LMCR 5148480 520970
Pardee 39 UMCR 5126340 568040
Spal ding Bridge 2 40 LMCR 5143200 512400
Tr amnay 41 UMCR 5124040 569930
Carson's 42 LMCR 5144630 516550
BM O d Bridge 43 LMCR 5149030 520760
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Appendix C. River otter latrine sites documented in the Clearwater River within the
Nez Perce Indian Reservation, Idaho, 1991-92. (continued)

Locati on

Nanme Code Reach UTMN UTME

Little Myrtle 44 LMCR 5147470 518760

Bul | Pine 45 UMCR 5149000 555730

Upper Big Myrtle 46 LMCR 5149590 559610

Community Garden 47 UMCR 5145150 559610

Ker by' s 48 LMCR 5151280 525320

Har per's Bend 49 LMCR 5148520 541740

Rock Garden 50 UMCR 5116720 575700

* LMCR - Lower mainstem Cearwater River fromits nouth at
Lewiston upstream to its confluence wth the North Fork
Cearwater R ver at Oofino.

* UMCR - Upper mainstem Clearwater River from its confluence
with the North Fork Cear-water River at O ofino
upstream to its confluence wth the South Fork
Cearwater R ver at Kooski a.

€ MFCR - Mddle Fork Clearwater River fromits confluence wth

the South Fork Clear-water R ver at Kooskia upstreamto
its confluence wth the Lochsa and Selway Rivers at
Lowel | .
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Appendix

Beaver dens documented in the Clearwater River, ldaho 1991-92

90



Appendix D. Beaver den sites documented during two fall surveys of the Clearwater

River within the Nez Perce Indian Reservation, ldaho, 1991-92.
St at us Locati on

Nane Code Reach 91 92 UTIWN UTME
Potlatch Ponds 1 01 LMCRa Al | 5141320 504340
Potlatch Ponds 2 02 LMCR | A 5141330 504360
Potlatch Bunk 03 LMCR A I 5141130 504750
Seven Chiefs 04 LMCR A A 5141410 506560
Upper Hog 1 05 LMCR I I 5143400 509460
Upper Hog 2 06 LMCR A A 5143520 509000
Big Mrtle 07 LMCR A I 5149490 520870
Cot t onwood Cr eek 08 LMCR A A 5149520 522490
Burnt Pine 09 LMCR A I 5150080 523230
Lower Cherryl ane 10 LMCR A NP® 5150980 524540
Fir |sland 11 LMCR A A 5151370 525530
Fir Bluff 12 LMCR A NLi 5151520 527300
Redheart 13 LMCR A NP 5150100 537820
Camp T 14 LMCR A A 5149700 539940
Peck 15 LMCR A A 5149080 542190
D. Jenni 16 UMCR? I A 5149200 554400
Ai rport 17 UMCR A NL 5148290 556360
Lapwai 18 LMCR A A 5143800 513650
ad H ghway 19 LMCR Ut A 5143970 515600
Satellite 20 LMCR U A 5151970 530230
C\R 21 MFCR® I U 5109200 581300
Kooskia Gavel Pit 22 UMCR I I 5111020 577450
Lonesone Bnk 23 UMCR A A 5112210 577930
Bear Beach Stk/Bnk 24 UMCR A NL 5112530 577760
HTM Pond Bnk Den 25 UMCR I U 5117370 576340
HTM Sl ough Stk/Bnk 26 UMCR I I 5117760 576580
Kam ah St k/ Bnk 27 UMCR U A 5117890 576360
The A d Rock 28 UMCR I A 5116860 575760
The Rock 29 UMCR A A 5117010 575890
Kam ah Frog Pond 30 UMCR A A 5120500 575380
Nott N. Ham 31 UMCR A A 5121650 573960
Maggi e Bend 32 MFCR A A 5110950 582780
Mansi on Bnk 33 UMCR I A 5115700 576230
Above The Rock Stk 34 UMCR A A 5116080 575640
Locust 35 UMCR A A 5139630 562280
Little Mrtle 36 LMCR A A 5146690 518700
ad MIIl Site 37 UMCR U A 5146230 558600
Orofino Bridge 38 UMCR U A 5147280 556950
Ahsahka Fish Hatch. 39 UMCR U A 5149480 552960
Cherry Lane Bridge 40 LMCR NDf A 5150050 524690
Bobo' s 41 LMCR ND A 5152090 529590
Cove Beach 42 LMCR ND A 5150400 537400
Kayl or Tree Farm 43 LMCR ND A 5149450 542490
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Appendix D. Beaver den sites documented during two fall surveys of the Clearwater
River within the Nez Perce Indian Reservation, Idaho, 1991-92. (continued)

St at us Locati on
Nane Code Reach 91 92 UTWN UTME
M. Stewart 44 MFCR ND A 5109590 579890
Dal e' s Corner 45 UMCR ND A 5113250 578250
Six Mle 46 UMCR ND A 5127760 567330
Upper Six 47 UMCR ND | 5127250 567490
Five Mle 48 UMCR N D A 5133600 564560
Barn Creek 49 UMCR N D A 5122800 572090
Ford's Creek 50 UMCR N D A 5142670 560530
M/rtl e Bridge 51 LMCR ND A 5148970 520880
Island 17 52 LMCR ND A 5148200 519850
Pump 17 53 LMCR ND A 5148080 519380
M ddl e Hog 54 LMCR N D A 5143580 509100
Fish Trap 55 LMCR N D A 5140890 505710
Fl at Rock 56 LMCR N D A 5142130 507300
Agat ha 57 LMCR N D A 5150350 533200
Upper Satellite 58 LMCR N D A 5151560 530600
Bed Rock 59 LMCR ND A 5151110 531890
® LMCR - Lower mainstem Cearwater River fromits nouth at
Lewiston upstream to its confluence wth the North Fork
Clearwater River at O ofino.
®* UMCR - Upper nminstem Clearwater River from the confluence of
the North Fork Clearwater River at Orofino upstreamto
its confluence with the South Fork O earwater R ver at
Kooski a.
¢ MFCR - Mddle Fork Clearwater R ver from the confluence of the
South Fork River at Kooskia upstream to its confluence
with the Lochsa and Selway Rivers at Lowell.
@A - Active
° I - Inactive
fu - Status undeterm ned
¢ ND - Not docunented during this survey
B NP - Previously docunented col ony; colony not present
(destroyed/ renoved) during current survey
i NL -  Previously docunented colony; could not |ocate during

survey; fate unknown

92



Appendix

Home ranges of river otters captured in the Clearwater River, Idaho 1992
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Appendix E-l. Map showing annual home range of adult male river otter Ml, trapped
in the Clearwater River, 1992.
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Appendix E-2. Map showing annual

in the Clearwater River, 1992, home range of adult male river otter M6, trapped
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Appendix E-3. Map showing spring and summer home ranges of adult male river otter
M2, trapped in the Clearwater River, 1992.
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Appendix E-4. Map showing fall and winter home ranges of adult male otter M2,
trapped in the Clearwater River, 1992.

97



? Spring
i Sid >
&
|2
Zl1 <
o] o $
ol”~ &
z L"" y Dworshak
.. o Reservor
$
-4
kg
&
Forx
NI Ny,
= _—
&
|2
Z 1«
wlo $
al™ &
z L'”o Dworshax
@t‘d\ Reservorr
Dy <
$
-3
k4
7
Fork
Somay%

Appendix E-5. Map showing spring and summer home ranges of yearling male otter
M3, trapped in the Clearwater River, 1992.

98



]9
Z <
7N l=] s
=1 2
(@] ¢ a
z e . & Dworshak
o Qeservor
Cr
Lewrson
)
%9 $
A\ ¢
k
&
Fork
% River
£5
: =
z |2
Zl <
o | a s
3|°
=z l% Oworshak
. Wy Reservor
+ _Cr
Lowrson [
<
% $
% é
>
&
Fork
By Rrgr

Appendix E-6. Map showing fall and winter home ranges of yearling male otter M3,
trapped in the Clearwater River, 1992.
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Appendix E-7. Map showing spring and summer home ranges of juvenile male otter
M4, trapped in the Clearwater River, 1992.
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Appendix E-8. Map showing fall and winter home ranges of juvenile male otter M4,
trapped in the Clearwater River, 1992.
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Appendix E-9. Map showing spring and summer home ranges of yearling female otter
F8, trapped in the Clearwater River, 1992.

102



=
5 =
|2
Zl <
[o 0 =] s
al~ 5
z L% » ﬁd\ DOworshak
- ?ot Reservorr
* _Cr
Lewnson |
$
&
4§
&
Forx
Seﬁ.ay Pw
g Fo
2 - WClea,
g .
|2
4 <
[o8 W =) -
a1 = 2
% Lon, P
Dworshak
N . 90*#3\ Reservor
Cr
£
@
A J
&
Fork
"7%

Appendix E-10. Map showing fall and winter home ranges of yearling female otter FS,
trapped in the Clearwater River, 1992.

103



NOLONIHSYM
IDAHO
— =

Summer

—-Z

Eom

NOLONIHSVM
IDAHO

H’Vor

Fork

Appendix E-11. Map showing spring and summer home ranges of adult female otter F9,
trapped in the Clearwater River, 1992.
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Appendix E-12. Map showing fall and winter home ranges of adult female otter F9,
trapped in the Clearwater River, 1992.
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Appendix E.-13. Map showing spring and summer home ranges of adult male otter
M11, trapped in the Clearwater River, 1992.
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Appendix E-14. Map showing fall and winter home ranges of adult male otter M11,
trapped in the Clearwater River, 1992.
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Appendix E-15. Map showing spring and summer home ranges of adult male otter M12,
trapped in the Clearwater River, 1992.
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Appendix E-16. Map showing fall and winter home ranges of adult male otter M12,
trapped in the Clearwater River, 1992.
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APPENDIX

Habitat variables measured along the Clearwater River, Idaho 1991-92
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Appendix F. Habitat variables measured in the Clearwater River within the Nez Perce
Indian Reservation, ldaho, 1991-92.

Abbr evi ati on Descri pti on/ Codes
BVR Beaver activity
1 - present
2 - absent
WWC Water way category
1 - reservoir
2 - pond
3 - slough/side channel
4 - tributary
5 - main current
FLW River flow
1 - eddy/ pool

2 - rapids/riffle
3 - main current

covi*/cova? Cover board reading (nunmber of visible
squares out of a total of 54) taken at 1.5
m (Cov1®) and 4.5 m (COV2?®) away from and
per pendi cul ar to shoreline.

SLOP1%/SLOP2° Sl ope category for the slope of the bank,
bel ow (SLOP1*) and above (SLOP2?) the
current waterline.

I -  0-20% (flat)

2 - 21-45%

3 - 46-90%

4 - >90% (undercut)
LNDFRM? Land form

1 - concave
2 - convex
3 - straight

0-50cm
- 50-100 cm

DEPTH? Depth, 1 meter from shoreline
| -
2
3 - >100 cm
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Appendix F. Habitat variables measured in the Clearwater River within the Nez Perce
Indian Reservation, ldaho, 1991-92. (continued)

Abbr evi ati on Descri pti on/ Codes

VEG Bank Veget ation
100 - Tree Overstory
10 - Coniferous Stand
- dense shrub
- sparse shrub
- dense herb
- sparse herb
- Scattered Conifers
- dense shrub
- sparse shrub
- dense herb
- sparse herb
- Deci duous Stand
- dense shrub
- sparse shrub
- dense herb
- sparse herb
- Scattered Deciduous
- dense shrub
- sparse shrub
- dense herb
- sparse herb
- M xed Stand
- dense shrub
- sparse shrub
- dense herb
- sparse herb
- Scattered M xed
- dense shrub
- sparse shrub
- dense herb
- sparse herb
- Shrub Overstory
- Dense Shrub
- dense herb
- sparse herb
- Sparse Shrub
- dense herb
- sparse herb
300 - Herbaceous Overstory
10 - Dense Herb
20 - Sparse Herb
400 - Unvegetated
20 - Non Habitat (<25% canopy cover)

N
= O o 1 TN w N

NFPONRFFOOMNWNRFOPRAWNFFORWNRFORAWNFEFORMWNRFRPODMWNR

N
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Appendix F. Habitat variables measured in the Clearwater River within the Nez Perce
Indian Reservation, ldaho, 1991-92. (continued)

Abbr evi ati on Defi ni ti on/ Codes

BNK Bank Substrate

1 - organic; unconsolidated particles
predom nately organic

2 - mud; unconsolidated particles
predom nately silt and clay

3 - sand; unconsolidated particles
predom nately sand

4 - gravel; |oose unconsolidated
particles <10 cm in dianeter

5 - cobble; stabilized unconsolidated
particles 10-30 cm in dianeter

6 - natural rock; stabilized
unconsol idated particles 30-200 cm
in dianeter

7 - natural boulder; stabilized
unconsol idated particles >200 cm in

di anet er

8 - highway riprap small; artificially
stabilized banks al ong hi ghways and
other roads where fill is <30 cmin
di anet er

9 - highway riprap large; artificially
stabilized banks al ong hi ghways and
ot her roads where fill is 30-200 cm
in dianeter

10 - highway outcrop; artificially
stabilized banks al ong hi ghways and

other roads where fill is >200 cmin
di anet er

11 - railroad riprap snmall; artificially
stabilized banks along railroad
where fill is <30 cmin dianeter

12 - railroad riprap large; artificially
stabilized banks along railroad
where fill is 30-200 cm in dianeter

13 - railroad outcrop; artificially
stabilized banks along railroad fil
is >200 cmin dianmeter
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Appendix F. Habitat variables measured in the Clearwater River within the Nez Perce
Indian Reservation, ldaho, 1991-92. (continued)

Abbr evi ati on Descri pti on/ Codes

BNK Bank Substrate
14 - other unnatural snall
15 - other unnatural |arge
16 - consolidated bedrock
17 - unconsolidated rock; a mxture of
different sized rocks held in a
matri x of soil

a Addi ti onal variabl es neasured at docunented river otter
latrine sites.



APPENDIX

Reclassifications of bank substrate and vegetation categories

115



Appendix G-1. BNKI reclassification of bank substrate categories.

BNK1 Bank substrate

Code Expl anati on Col  apsed Original Cassification

1 Organi c O gani ¢/ nud

3 Sand Sand

4 G avel / cobbl e Gravel / cobbl e

6 Nat ural rock Nat ural rock

7 Nat ural boul der Nat ural boul der/consol i dated rock

8 Smal | riprap Smal | hi ghway riprap/small railroad riprap/small unnatural rock

9 Large riprap Large highway riprap/large railroad riprap/large unnatural rock
10 Rock outcrop H ghway outcrop/railroad outcrop
17 Congl oner at e Congl oner at e




Appendix G-2. BNK2 reclassification of bank substrate categories.

BNK2 Bank substrate

Code Expl anati on Col | apsed original classification

1 Or gani ¢/ sand Or gani ¢/ mud/ sand

4 Gravel / cobbl e Gravel / cobbl e

6 Nat ural rock Nat ural rock

7 Nat ural boul der Nat ural boul der/consol i dated rock

8 Smal | riprap Small hi ghway riprap/small railroad riprap/small unnatural rock

9 Large riprap Large highway riprap/large railroad riprap/large unnatural rock
10 Rock outcrop H ghway outcrop/railroad outcrop




Appendix G-3. VEGI reclassification of bank vegetation categories.

VEG] Veget ati on

Code Expl anati on Col l apsed original classification

110 Tree overstorv Coni ferous stand-deci duous stand-m xed stand

101 Tree overstory/densc shrub Coni ferous stand-deci duous stand-m xed stand/dense shrub

102 Tree overstory/sparse shrub Coni ferous stand/deci duous stand/ m xed stand/sparse shrub

103 Tree ovcrstory/dense herb Coni ferous stand/deci duous stand/ nmixed stand/dense herb

104 Trec overstory/sparse herb Coni ferous stand/deciduous stand/mxed stand/sparse herb

120 Scattered tree overstory/ Coni ferous scattered-deciduous scattered-mxed scattered

121 Scattered tree overstory/ Coni ferous scattered-deci duous scattered-nixed scattered/ dense shrub
dense shrub

122 Scattered tree overstory/ Coni ferous scattered-deci duous scattered-m xed scattered/sparse shrub
sparse shrub

123 Scattered tree overstory/ Coni ferous  scattered-deciduous scattered-mxed scattered/ dense herb
dense herb

124 Scattered tree overstory/ Coni ferous scattered-deci duous scattered-m xed scattered/sparse herb
sparse herb

210 Dense shrub overstory Dense shrub overstory

211 Dense shrub overstory/ Dense shrub overstory/dense herb
dense herb

23% Dense shrub overstory/ Dense shrub overstory/sparse herb
sparse herb

220 Sparse shrub overstory Sparse shrub overstory

221 sparse shrub overstory/ Sparse shrub overstory/dense herb
dense herb

222 Sparse shrub overstory/ Sparse shrub overstory/sparse herb
sparse herb

310 Dense herb over-story Dense herb overstory

320 Sparse herb over-story Sparse herb overstory

400 Unvegetated 0% canopy cover Unveget ated 0% canopy cover

420 Unvegetated O 258 canopy cover Unvegetated O 258 canopy cover




Appendix G-4. VEG2 reclassification of bank vegetation categories.

VEXR Veget ati on

Code Expl anat i on Col | apsed original classification

100 Tree overstory Coni ferous stand-deci duous stand-nixed stand-coniferous scattered-
deci duous scattered-m xed scattered

210 Tree overstory/dense shrub Coni ferous stand-deci duous stand-mixed stand-coniferous scattered-
deci duous scattered-m xed scattered/dense shrub

220 Tree overstory/sparse shrub Coni ferous stand/deci duous stand/mixed stand-coniferous scattered-
deci duous scattered-m xed scattered/sparse shrub

310 Tree overstory/dense herb Coni ferous stand/deci duous stand/mixed stand-coniferous scattered-
deci duous scattered-mixed scattered/ dense herb

320 Tree overstory/sparse herb Coni ferous stand/deci duous stand/mixed stand-coniferous scattered-
deci duous scattered-m xed scattered/sparse herb

221 Dense shrub overstory Dense shrub overstory-dense herb/dense shrub overstory-sparse herb/

222

310
320
400

Sparse shrub overstory/
sparse herb

Dense herb overstory

Sparse herb overstory

Unveget at ed

sparse shrub overstory/dense herb
Sparse shrub overstory/sparse herb

Dense herb overstory
Sparse herb overstory
Unveget at ed

0% canopy cover/unvegetated 0-25% canopy cover




Appendix

River otter den sites documented in the Clearwater River, Ildaho 1991-92.
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Appendix H. River otter den sites documented in the Clearwater River, Idaho, 1991-92.

Locati on

Nane Code Reach UTMN UTVE
Hat wai Riprap 01 LMCR® 5141580 506450
Drift 02 LMCR 5145180 516520
Arr ow 03 LMCR 5146120 517290
Zan's 04 UMCR® 5141600 560860
Greer Hwy. Sign 05 UMCR 5137970 563050
Koo Sewage 06 MFCR® 5110930 579690
Dal e' s Cashway 07 UMCR 5114340 577230
Third Drop 08 UMCR 5129260 566610
Green House 09 UMCR 5146450 557630
Three LS 10 LMCR 5149730 547000
Redhearts 11 LMCR 5150410 537440
Lenore Bridge 12 LMCR 5150300 534330
Spal di ng Bri dge 13 LMCR 5143160 512300
Lower Big Myrtle 14 LMCR 5148680 521160
Pardee 15 UMCR 5126340 568040
Upper Big Myrtle 16 LMCR 5149590 521650
Har per's Bend 17 LMCR 5148520 541740
d earwat er Co. 18 LMCR 5149880 549630
Lower Kam ah RR 19 UMCR 5122520 573360
Rai | road House Kam 20 UMCR 5122820 572150
Redneck 21 UMCR

Maggi e Creek 22 MFCR 5110230 581810
MIle Marker 83 23 MFCR 5110990 590010
M ke's Latrine 24 UMCR 5131360 565770
O ofino Airport 25 UMCR 5149000 555730
Pi ne Creek NE 26 LMCR 5152420 528050
M ddl e Fork PTCH 27 PTCH? 5159150 523260
Potlatch Cri b 28 LMCR 5141380 504470
Arrow Bridge North 29 LMCR 5146340 517650
Arrow Bridge South 30 LMCR 5146300 517810
Carson's South 31 LMCR 5144630 516550
Five Mle 32 UMCR 5133430 564840
Sl i ckpoo 33 PTCH 5152980 521100
HTM Sl ough 34 UMCR 5117930 576620
Little Myrtle 35 LMCR 5147470 518760
Lat ah/ NP Co. 36 PTCH 5154020 521520
The Rock 37 UMCR 5116650 575620
Al bright's 38 PTCH 5148970 518260
Red El k 39 PTCH 5152420 520870
Lw. PTCH Big Bend 40 PTCH 5151850 519460
Tramvay Reserve 41 UMCR 5124040 569930
Lolo Cr. South 42 UMCR 5135210 564160
BM O d Bridge 43 LMCR 5149030 520760
Spal ding Train Br. 44 LMCR 5143880 515060
El derberry 45 PTCH 5150900 519150
Cash 46 PTCH 5151620 520760
Suttler Creek 47 MFCR 5110250 589270
Coyote Creek 48 MFCR 5111020 583780
A d School house 49 PTCH 5151450 520480
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Appendix H. River otter den sites documented in the Clearwater River, Idaho, 1991-92
(continued).

Locati on

Name Code Reach UTVN UTME

BM A d Bridge 50 LMCR 5148940 520920
Weaskus 51 PTCH 5149470 518680
Juliaetta Sewage 52 PTCH 5156320 522420
Gl | oway 53 PTCH 5153350 521190
Br amer 54 PTCH 5161060 525460
GCsprey 3 West 55 UMCR 5136250 563440
Beehi ve 56 PTCH 5154200 521720
Railroad Cut 1 57 LMCR 5149290 541060
Doc Little 58 PTCH 5160030 524390
Six Mle Rapid 59 UMCR 5128410 567100
Tramvay Rapid 60 UMCR 5125190 569560
G een Knob 61 PTCH 5157800 516700
Shack 62 PTCH 5149260 518340
Boot 63 PTCH 5151660 519470
Cr ei scher 64 PTCH 5160160 524380
Cul vert 65 LMCR 5146380 517610
WIlians' 66 PTCH 5148000 518380
K. &lf C 67 PTCH 5163700 529060
Ken. Shack 68 PTCH 5162020 527430
Slick Rock 69 PTCH 5165650 533870
Ceadar Creek 70 PTCH 5165610 533870
Canp T 71 LMCR 5149600 539780
Cherry Sl ough 72 LMCR 5151200 525020
I sl and 73 MFCR 5111250 584600
Cot t onwood 74 SFCR® 5102800 579350
Pi ne Knob 75 SFCR 5102840 579330
Kooski a Gravel 76 UMCR 5111020 577450
Ker by' s 77 LMCR 5151230 525210
Lar son West 78 PTCH 5153000 521240
| DT Pond 79 LMCR 5145420 516630
Kanp O 80 LMCR 5149990 549180
East Res. Bl ckbrry 81 M-CR 5111140 584860
Syringa Undercut V 82 M-CR 5110600 599550
G bbs' Fruit Stand 83 LMCR 5144210 516080
Bel ow Dead Stunp 84 LOCH 5121940 623200
Corner Flat Rock 85 LOCH 5116590 612360
FIl at Round Rock 86 SELWY 5104420 618090
Pea Field 87 PTCH 5152810 521030
ad Snag 88 SELW 5107150 610590
Fenn | sl and 89 SELW 5104790 613260
Fenn Sewer 90 SELW 5105480 612640
Fenn Ranger 91 SELW 5105780 612290
Split Rock 92 LOCH 5120000 616110
Fire Creek 93 LOCH 5120220 620980
Cat Creek 94 LOCH 5114620 610450
Eel Creek 95 LOCH 5130950 626810
cliff 96 LOCH 5119280 613350
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Appendix H. River otter den sites documented in the Clearwater River, Idaho, 1991-92
(continued).

Location

Name Code Reach UTMN UTME
Post Rock 97 SELW 5101600 629550
North Fork 98 NFCR® 5150910 553790
Bi g Canyon 100 LMCR 5149400 543500
Snowshoe 101 LOCH 5128420 625480
Rock | sl and 102 SELW 5104180 621960
Big Hill Rapid 103 MFCR 5109900 601540
Br oken Tree 104 PTCH 5150460 518700
Sheep Creek 105 PTCH 5196500 546800
Stites Slough 106 SFCR 5105350 579160
Bl ue House 107 PTCH 5192630 546260
VWhite Trailer 108 PTCH 5158710 523000
Bobo' s 109 LMCR 5152090 529520
MVB3 110 MFCR 5109980 602720
East Fk. Log Jam 111 PTCH 5187380 546490
Mossy Rock 112 SELW 5101620 629590
Round Rock 113 NFCR 5150650 553400
Wng's Mail box 114 PTCH 5147140 517880
Kerr Creek 115 LOCH 5113390 610990
Concrete 116 PTCH 5155240 521860
BPA 117 LMCR 5141950 501880
R&R Mobi |l e Home 118 PTCH 5156540 522280
Landry's 119 SELW 5105190 613950
Two Shadows 120 MFCR 5110090 602800
No. 1 Creek MM 89 121 MFCR 5109990 597470
Bob' s 122 LMCR 5149290 542300
Bri dge Creek 123 M-CR 5109820 604170
MM 11 124 PTCH 5160870 525080
Cedar Log 125 SELW 5104310 618210
* LMCR - Lower mainstem Clearwater River fromits nouth at Lewiston

upstreamto its confluence with the North Fork C ear-water

Ri ver at O ofi no.
* UMCR - Upper nminstem Cl earwater River from the confluence of the

North Fork Clearwater River at Orofino upstreamto its
confluence with the South Fork C earwater River at Kooski a.

¢ MFCR - M ddl e Fork Clearwater River fromthe confluence of the
South Fork Clearwater River at Kooskia upstreamto its
confluence with the Lochsa and Selway Rivers at Lowell.

4 PTCH - Potlatch River at its mouth upstreamto Bovill.

®* SFCR - South Fork Clear-water River fromits nouth at Kooskia
upstreamto Harpster.

£ LOCH - Lochsa River fromits nouth at Lowell upstreamto the
confluence of Fish Creek.

9 SELW - Selway River fromits nouth at Lowell upstreamto the
confluence of Meadow Creek.

B NFCR - North Fork Clearwater River fromits nouth at Orofino

upstream to Dworshak Dam
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APPENDI X

Frequency tables for habitats associated with river otter denning sites
used by otters captured in the Clearwater River, Idaho 1992
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Appendix |-I. Frequency, percent, and cumulative percent of the most common (variable categories accounting for 80% of
all observed use) bank vegetation and bank substrates classified at den sites used by instrumented river otters along the
entire Clearwater River within the Nez Perce Indian Reservation, |daho, 1991-92.

Cunul ati ve

Habi tat vari abl e/ category Frequency % %

Bank vegetation
Unveget at ed- 0% canopy cover 313 35.7 35.7
Unveget at ed- O 25% canopy cover 110 12.6 48. 3
Shrub overstory-sparse shrub-sparse herb 97 11.1 59.4
Shrub overstory-sparse shrub 57 6.5 65.9
Shrub Overstory-sparse shrub-dense herb 50 5.7 71.6
Shrub overstory-dense shrub-sparse herb 39 4.5 76.1
Tree overstory-deci duous stand-dense shrub 33 3.8 79.9
Tree overstory-scattered deci duous-sparse shrub 25 2.9 82.8

Bank substrate )
Large railroad riprap 263 30.0 30. 0
Large highway riprap 203 23.2 53. 2
Nat ural rock 122 13. 9 67.1
Organic 74 8.4 75.5

4 .9

Nat ural boul der 56 6.




Appendix 1-2. Frequency, percent, and cumulative percent of the most common (variable categories accounting for 80% of
all observed use) combined bank vegetation/bank substrate and flow/waterway category/beaver sign variables classified at
den sites used by instrumented river otters along the entire Clearwater River within the Nez Perce Indian Reservation,
Idaho, 1991-92.

Cunul ati ve
Combined habitat variable/category Frequency % %
Bank vegetation/bank substrate
Unveget at ed- 0% canopy cover/large highway riprap 93 12.5 12.5
Unveget at ed-0% canopy cover/large railroad riprap 67 9.0 21.5
Shrub overstory-sparse shrub-sparse herb/large railroad riprap 60 8.0 29.5
Shrub overstory-sparse shrub/large highway riprap 52 7.0 36.5
Unveget at ed- OX canopy cover-,/natural rock 45 6.1 42.6
Unvegetated-0-25% canopy cover/natural rock 34 4.6 47.2
Unvcget at ed- O 25% canopy cover/large highway riprap 31 4.2 51.4
Unveget at ed- 0% canopy cover/railroad outcrop 29 3.9 55.3
Unveget at ed- 0% canopy cover/natural boul der 25 3.4 58.7
Tree overstory-deci duous stand-dense shrub/organic 25 3.4 62. 1.
Shrub overstory-dense shrub-sparse herb/large railroad riprap 25 3.4 65.5
Unveget at ed- O 253 canopy cover/large railroad riprap 21 2.8 68. 3
Shrub ovcrstory-sparse shrub-dense herb/hi ghway outcrop 20 2.7 71.0
Tree overstory-scattered deciduous-sparse shrub/large railroad riprap 18 2.4 73.4
Unvcget at ed- 0% canopy cover/other |large unnatural 16 2.2 75.6
Shrub overstory-sparse shrub-dense herb/large railroad riprap 15 2.0 77.6
Tree overstory-scattered deciduous-dense shrub/large railroad riprnp 13 1.8 79.4
Herbaceous overstory-dense herb/mud 12 1.6 81.0
Fl ow wat erway category/ beaver sign
Fl ow-mai n current/ mai nst end beaver  si gn-absent 397 53.4 53.4
Pl ow- - eddy- pool / mai nst emf beaver  si gn- absent 116 15.6 69.0
F, oW rggi ds-riffl e/ mai ngt enf beaver si an-absent 60 8.1 '77.1
Fl ow eddy- pool / mai nst eni beaver sign-present 48 6.5 83.6




Appendix 1-3. Frequency, percent, and cumulative percent of the most common (variable categories accounting for 80% of
all observed use) bank vegetation and bank substrates classified at den sites used by instrumented river otters along the
lower Clearwater River within the Nez Perce Indian Reservation, |daho, 1991-92.

Cumul ative
Habitat variable/category Frequency % %
Bank V&%/eetgaettlacined-O% canopy cover 152 43.1 43.1
Unveget at ed- O- 258 canopy cover 59 17.5 60. 6
Shrub overstory-sparse shrub-sparse herb 51 15.1 75.7
Shrub overstory-sparse shrub 22 6.5 82.2
Bank substrate )
Large highway riprap 94 27.9 27.9
Large railroad riprap 91 27.0 54.9
Natural rock 58 17.2 72.1
Organic 27 8.0 80.1




Appendix 1-4. Frequency, percent, and cumulative percent of the most common (variable categories accounting for 80% of
all observed use) combined bank vegetation/bank substrate and flow/waterway category/beaver sign variables classified at
den sites used by instrumented river otters along the lower Clearwater River within the Nez Perce Indian Reservation,
Idaho, 1991-92.

Currul ati ve

Combined habitat variable/category Frequency % %

Hank vegetation/substrate
Unvcgct at cd- 0% canopy cover/large highway riprap 68 20.2 20. 2
Unvegetated-0% canopy cover/largerailroad riprap 52 15.3 35.5
Shrub overstory sparse shrub-sparse herb/large railroad riprap 39 11.6 47.1
Unvcgct ated-0 25% canopy cover/natural rock 33 9.8 56.9
Unvegetated 0 25% canopy cover/large highway riprap 26 1.1 64.6
Shrub overstory sparse shrub-dense herb/hi ghway outcrop 20 5.9 70.5
Unvegetated-0% canopy cover/natural rock 18 5.3 75.8
Tree overstory-deciduous stand-dense shrub/organic 18 5.3 81.1

Flow/waterway category/beaver sign
Fl ow-nmain  current/ mai nsteni beaver sign-absent 201 59. G 59.6
FI ow eddy- pool / nai nst eml beaver si gn- absent 60 17.8 77.4
FI ow eddy- pool / nai nst eml beaver si gn- present 28 8.3 85.7




Appendix 1-5. Frequency, percent, and cumulative percent of the most common (variable categories accounting for 80% of
all observed use) bank vegetation and bank substrates classified at den sites used by instrumented river otters along the
upper Clearwater River within the Nez Perce Indian Reservation, Idaho, 1991-92.

Curnrul ati ve

Habi tat variabl e/ category Frequency % %
Bank vegetation
Unveget at ed- 0% canopy cover 98 41.9 41.9
Shrub overstory-sparse shrub 53 22.7 64.6
Shrub overstory-sparse shrub-sparse herb 23 9.8 74. 4
Tree ovcrstory-scattered deciduous-sparse shrub 18 7.7 82.1
Unvegetated-0-25% canopy cover 18 7.7 89.8
Bank substrate
Large highway riprap 83 35.5 35.5
Large railroad riprap 65 27. U 63. 3
Rai l road outcrop 29 12. 4 75.7
Nat ural rock 25 10.7 86. 4




Appendix 1-6. Frequency, percent, and cumulative percent of the most common (variable categories accounting for 80% of
all observed use) combined bank vegetation/bank substrate and combined flow/waterway category/beaver sign variables
classified at den sites used by instrumented river otters along the upper Clearwater River within the Nez Perce Indian
Reservation, ldaho, 1991-92.

Cumul ati ve
Combined habitat vari abl e/ category Frequency % %
Hank vegetation/substrate
Shrub overstory-sparse shrub/large highway riprap 52 22.2 22.2
Unvegetated-0% canopy cover/railroad outcrop 29 12. 4 34.6
Unvegetated-0% canopy cover/large hi ghway riprap 24 10.3 44.9
Unvcget at cd-0% canopy cover/natural rock 21 9.0 53.9
Unvegetated-0-25% canopy cover/large railroad riprap 18 7.7 61.6
Tree overstory-scattered deciduous-sparse shrub/large railroad riprap 18 T 69.3
Shrub overstory-sparse shrub-sparse herb/large railroad riprap 16 6.8 76.1
Unveget at ed-0% canopy cover/large railroad riprap 12 5.1 81.2

FI ow wat erway cat egory/ beaver sign
Fl ow-mai n  current/ mai nst enm beaver si gn-absent 164 70.1 70.
FI ow-rapi ds-riffl e/ mai nstem beaver sign-absent 38 16. 2 86.

W




Appendix |-7. Frequency, percent, and cumulative percent of the most common (variable categories accounting for 80% of
all observed use) bank vegetation and bank substrates classified at den sites used by instrumented river otters along the
Potlatch River, a tributary of the Clearwater River, within the Nez Perce Indian Reservation, |daho, 1991-92.

Cumrul ati ve

llabitat variable/category Frequency % %
Bank vegetation
Shrub overstory--dense shrub-sparse herb 31 25.6 25.6
Shrub overstory-sparse shrub-dense herb 18 14.9 40.5
Tree overstory--scattered deciduous-dense shrub 15 12.4 52.9
Shrub overstory-sparse shrub-sparse herb 11 9.1 62.0
Tree overstory-deciduous stand-dense herb 9 7.4 69.4
Shrub overstory-dense shrub-dense herb 8 6.6 76.0
Tree over-story-deci duous stand-dense shrub 7 5.8 81.8
Bank substrate
Large railroad riprap 79 79.0 79.0
Organic 19 15.7 94.7




Appendix 1-8. Frequency, percent, and cumulative percent of the most common (variable categories accounting for 80% of
all observed use) combined bank vegetation/ bank substrate and flow/waterway category/beaver sign variables classified at
den sites used by instrumented river otters along the Potlatch River, a tributary of the Clearwater River within the Nez
Perce Indian Reservation, Idaho, 1991-92.

Currul ati ve

Combi ned habitat variabl e/ category Frequency % %
Bank V%ﬁ?bgt Ic?vnersst%srtyr %ense shrub-sparse herb/large railroad riprap 25 20. 7 20. 7
Shrub overstory-sparse shrub-dense herb/large railroad riprap 15 12. 4 33 1
188 VUtV R RERT JPShFUReRs e REr b7 Br Yl aroe railroad riprap 1 10.7 a1
Shrub overstory-dense shrub-dense herb/large railroad riprap 8 6 6 57 8
Tree overstory-deci duous stand-dense shrub/organic 7 5 8 63. 6
Shrub overstory-sparse shrub-sparse herb/large railroad riprap 5 41 67. 7
Her baceous overstory-dense herbaceous/large railroad riprap 4 3' 3 71' 0
Shrub overstory-dense shrub-sparse herb/natural rock 3 33 743
Shrub overstory-sparse shrub-dense herb/organic 3 2 5 76. 8
BRYEGet QY EHSER Ve 8REhS© c S S5 5% aiftS'dd 21 9% oy ey riprap 3 22 7o-3
Unveget ated- O 258 canopy cover/l arge railroad ri prap 3 2§ 84. 3
Fl ow V\qlllerme}ad cat %%? /I %%%1 'si dséI channel / beaver si gn-absent 30 248 24 8
FI ow eddy pool / mai nst en1 beaver si gn- absent 24 198 44 6
Fl owmai n  current/mainstenm beaver sign-absent 21 17 4 620
FI ow eddy- pool / sl ough-si de  channel / beaver  si gn-present 16 13 2 75 2
Fl ow rapi ds-ri ffl e/ mi nst enf beaver si gn- absent 12 9.9 85 1




Appendix J. Number of sites (n) and Proportions (%) for categories of habitat variables
measured at 29 documented river otter latrine sites in the lower and upper river sections
of the Clearwater River within the Nez Perce Indian Reservation, Idaho, 1991-92.

Ri ver Section

Lower Upper Studv area
Habi tat vari abl e/ cat egory n % n % n %
Beaver activity
1 - present 18 62. 07 13 61. 90 31 62. 00
2 - absent 10 34. 48 5 23.81 15 30. 00
9 - unknown 1 3.45 3 14. 29 4 8.00
Water way category
1 - reservoir 0 0.0 0 c.0 0 0.0
2 - pond 0 0.0 0 0.0 0 0.0
3 - sloughiside channel 10 34.48 C G.0 10 20.00
4 - tributary 0 0.0 0 0.0 0 0.0
5 - mainstem 18 62. 07 18 85.71 36 72.00
9 - unknown 1 3.45 3 14. 29 4 8.00
Ri ver flow
1 - eddy/ pool 21 72.41 12 57.14 33 66. 00
2 - rapids/riffle 3 10. 34 1 4.76 4 8.00
3 - mainstem 4 13.79 23.81 9 18. 00
9 - unknown 1 3.45 5 14.76 4 8.00
Bank cover (Covl)a
1 - G113 squares 0 6.0 1 4.76 1 2.00
2 - 14-26 squares 1 3.45 2 9.52 3 6. 00
3 - 27-39 squares 7 24.14 5 23.81 12 24.00
4 - 40-54 squares 1 65. 52 10 47.62 29 58. 00
9 - unknown 2 6.90 3 14. 29 5 10. 00
Bank cover (Cov2)b
1 - O13 squares | 3.45 0 0.0 1 2.00
2 - 14-26 squares 0 0.0 0 0.0 0 0.0
3 - 27-39 squares 2 6.90 3 14. 29 5 10. 00
4 - 40-54 squares 23 79.31 14 66. 67 37 74.00
9 - 3 10. 34 4 19. 05 7 14. 00
Sl ope (SLOPl)c
1 - 0-20% (flat) 19 65. 52 13 61. 90 32 64. 00
2 - 21-45% 9 31.03 3 14. 29 12 24.00
3 - 46-90% 0 0.0 2 9.52 2 4.00
4 - >90% (undercut) 0 0.0 0 0.0 0 0.0
9 - unknown 1 3.45 3 14. 29 4 8.00
Sl ope (SLoP2)d
1 - 0-20% (flat) 2 6.90 4 19. 05 6 12. 00
2 - 21-45% 14 48. 28 11 52. 38 25 50. 00
3 - 46-90% i 37.93 3 14.29 14 28.00
4 - >9C% (undercut) 1 3.45 0 0.0 1 2.00
9 - unknown 1 3.45 3 14. 29 4 8.00
Land form
1 - concave 3 10. 34 4 19. 05 7 14. 00
2 - convex 18 62. 07 8 38.10 26 52.00
3 - straight 7 24. 14 6 28. 57 13 26. 00
9 - unknown 1 3.45 3 14. 29 4 8.00
Depth, 1 nmeter from shoreline
I - 0-50 cm 17 58. 62 12 57.14 29 58. 00
2 - 50-10C cm 3 10. 34 3 14. 29 6 12. 00
3 - >100 cm 8 27.59 3 i4.29 [ 22.00
9 - unknown 1 3.45 3 14. 29 4 8.0C

133



Appendix J. Number of sites (n) and Proportions (%) for categories of habitat variables
measured at 29 documented river otter latrine sites in the lower and upper river sections
of the Clearwater River within the Nez Perce Indian Reservation, Idaho, 1991-92
(continued).

Ri ver section
. . —Lower _ Upper Studv area
Habi tat vari abl e/ cat egory n % n % n %

Bank vegetation
100 - Tree Overstory
10 - Coniferous Stand
- dense shrub
- sparse shrub
- dense herb
- sparse herb
- Scattered Conifers
- dense shrub
- sparse shrub
- dense herb
- sparse herb
- Deci duous St and
- dense shrub
- sparse shrub
- dense herb
- sparse herb
- Scattered Deci duous
- dense shrub
- sparse shrub
- dense herb
- sparse herb
- M xed Stand
- dense shrub
- sparse shrub
- dense herb
- parse herb
- Scattered M xed
- dense shrub
- sparse shrub
- dense herb
- sparse herb
- Shrub Overstory
- Dense Shrub
- dense herb
- sparse herb
- Sparse Shrub
- dense herb
- sparse herb
Her baceous Overstory
Dense Herb
- Sparse Herb
400 - Unveget at ed
Non Habi t at
(<25% canopy cover)
999 - unknown
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Appendix J. Number of sites (n) and Proportions (%) for categories of habitat variables
measured at 29 documented river otter latrine sites in the lower and upper river sections
of the Clearwater River within the Nez Perce Indian Reservation, Idaho, 1991-92
(continued).

Ri ver section

Lower Upper Studv_area
Habi tat vari abl e/ cat egory n % n % n %
Banﬁ substrate

-organic 4 13.79 0 0.0 4 8. 00
2 - mud 1 3. 45 0 0.0 1 2.00
3 - sand 8 27.59 5 23.81 13 26. 00
4 - gravel 1 3.45 0 0.0 1 2.00
5 - cobble 0 0.0 0 0.0 0 0.0
6 - natural rock 0 0.C 0 0.0 0 0.0
7 - natural boul der 1 3. 45 2 9.52 3 6. 00
8 - highway riprap small 0 0.0 0 0.0 0 0.0
9 - highway riprap |arge 3 10. 34 3 14. 29 6 12.00
10 - highway outcrop 0 0.0 0 0.0 0 0.0
11 - railroad riprap small 1 3. 45 1 4.76 2 4. 00
i2 - railroad riprap large 6 20. 69 4 19. 05 10 20. 00
13 - railroad outcrop 0 0.0 0 0.0 0 0.0
14 - other unnatural small 0 0.0 0 0.0 0 0'0
15 - other wunnatural |arge 2 6. 90 0 0.0 2 4'00
16 - consolidated bedrock 0 0.0 0 0.0 0 0'0
17 - unconsolidated rock 1 3. 45 3 14. 29 4 8:00
99 - unknown 1 3.45 3 14. 29 4 8.00
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